if, i 
ibe istsy 


SSS 


a™ 


Sais 
eS 


SS 


“gi Mme 


ak 
= 


ont te 


a 
i 
i 


nk, 
od 


Vea 


pea Re p 
Nested este OLAS ANE A 


LRM Aye ge 


Fit WEBEL VIAN 
MoM Wee 


EPL Sears aber Af Same rer te Pte rap Sares HABE Nyt ort gh ROTH gee! V3 f . i sepsioty a a eh MB AL TBE ake ee 


ian 
} 

; 
o. 
¢ 
2 
; 
7 


: { 
|_tz/o2/2008 | 


$34 | 


Llops Register of Shipping. 


RULES AND REGULATIONS 


2 SIS SES Te 
REGISTER BOOKS AND PUBLICATIONS ISSUED BY 
THE COMMITTEE OF LLOYD’S REGISTER. 


LLOYD’S REGISTER OF SHIPPING, issued annually in July. This Book contains the Names, CLassEs, and detailed 
information concerning the Vessels classed by Lloyd’s Register and the late Underwriters’ Registry for lron Vessels ; particulars, as far as possible, 
of ALL SEA-GOING MERCHANT VESSELS in the World, and of all iron and steel vessels trading on the North American Lakes. of 100 tons and 
Liab together with particulars of vessels fitted with Refrigerating Appliances, and a list of Owners and Managers of Ships recorded in the 

egister Book, 


TERMS OF SUBSCRIPTION: For each copy of the Register periodically corrected in type 


For each copy of the Register. including periodical Supplements ay see “ee .. 12 guineas 
In the case of PUBLIC INSTITUTIONS the following rates will apply:— 

For each copy of the Register periodically corrected in type 

For each copy of the Register, including periodical Supplements 


a ae Bes .. 20 guineas 

APPENDIX TO LLOYD’S REGISTER. The issue of the Appendix which has been suspended since 1939, is to be 

resumed and is to be published independently of the Register of Shipping. It will contain lists of Shipbuilders, with names of existing Vessels 

built by each; details of Dry and Wet Docks, Floating Docks. Pontoons, Patent Slipways, Tidal Harbours, Quays, &c., in all parts of the 

World ; detailed Statistics respecting Merchant Shipping; a list of Fast Merchant Steamers and Motorships ; a list of Steamers and Motorships 

of 500 tons and upwards arranged according to nationality and gross tonnage; a list of Telegraphic Addresses of all firms, &c., connected with 
Shipping (with the Telegraphic Codes severally employed), so far as ascertained ; lists of Vessels of 500 tons deadweight capacity and above ; 
and of Oil Tank Vessels. Lists are also printed in the Appendix of Marine Insurance Companies and Shipowners’ Trade Defence Associations ; 
also of the Members of the Committee of the Corporation of Lloyd’s, and Agents to the Corporation of Lloyd’s. 
TERMS OF SUBSCRIPTION:—2 guineas per copy. 


LLOYD’S REGISTER OF YACHTS. The annual publication of this Register, suspended since 1989, was resumed in May, 
1947, The volume will contain, in addition to the Names. CLASSES. and detailed information relating to Yachts classed by the Society, the 
Names, Dimensions. &c., of other British and Foreign Yachts, the particulars of which are known ; also, in an Appendix. a list of various Yacht 
Clubs. with illustrations in colour of Club Burgees ; an illustrated list in colour of Private Signals of Yachtsmen ; an Index of Signal Letters; 
a list of Yachts, the names of which bave been changed; a list of Yachts arranged according to Tonnage; a list of Yacht Builders and 
Designers, with lista of the Yachts which they have respectively built and designed ; and a list of Names and Addresses of Yacht Owners so far 

as they can be ascertained, besides other interesting information. 

TERMS OF SUBSCRIPTION :—3 guineas per copy. 


LLOYD’S REGISTER OF AMERICAN YACHTS. The annual publication of this Register, from the Society’s New 
York Office, suspended since 1942, was resumed in June, 1947. Copies may also be obtained on application to the Secretary, 71, Fenchurch 
Street, London, E.C.3, England. 

This book contains the Names, Dimensions, and full particulars of the Yachts of the United States and Canada. so far as they are 
ascertainable ; a list of Yacht Clubs with the names of their Officers; a list of Yacht Owners of the United States and Canada. with their 
addresses. clubs and yachts; a list of late names of Yachts; an index of Signal Letters; reproductions in colour of the Burgees of over 
750 Yacht Clubs and the Private Signals of about 3,500 Yachtsmen. : 


ANNUAL SUBSCRIPTION :—$20 per copy; Flag Plates only $7.50 per copy. 


25 guineas 


30 guineas 


RULES FOR THE CONSTRUCTION AND CLASSIFICATION OF VESSELS, &c. :— 
STEEL VESSELS, including, inter alia, Rules for Steam Engines and Boilers; Petrol, Paraffin, and Heavy Oil Engines; Electric Propelling Machinery 
and Electrical Equipment; Refrigerating Machinery and Appliances; Quality and Testing of Materials; Welded Pressure Vessels. and Tables of 


Scantlings & Equipment. An Edition is also issued with Scantlings in Metric Units. Prick as from 1947-48 Edition :—1 guinea per copy. 
STEEL TRAWLERS. PRICE :—7s. 6d. per copy. 


EXTRACTS FROM THE RULES, referring to Engines and Boilers of Steam Vessels; Heavy Oil Engines; Petrol and Paraffin Engines; and 
other Sections. PRICE :—5s. per copy. 


ELECTRIC PROPELLING MACHINERY AND ELECTRICAL EQUIPMENT. PRICE :—5s. per copy. 
REFRIGERATING MACHINERY AND APPLIANCES OF SHIPS ; also Rules for the Survey of Refrigerating Machinery and Appliances of 
_ Frozen Meat Stores and Refrigerated Railway Cars. PRICE :—2s. 6d. per copy. 
“ors OF MATERIALS. containing the requirements of the Society’s Rules for the testing of steel plates, sections, bars, iron and steel forgings, 
RULE! castings, steam pipes. anchors and cables, &c.; together with a list of Steel Manufacturers. PRICE:—5s. per copy. 
the? OR WELDED PRESSURE VESSELS. A comprehensive specification dealing with design, materials. inspection, routine tests, and 
Prioeditions under which the name of a firm may be placed on an Approved List of Manufacturers of Welded Pressure Vessels. 
YACHTS. YW 64. per copy. 


Voli WOOD YACHTS (Sailing, Auxiliary, and Full Power). PRIcE:—£1 1s. per copy. 
wooD AND COME<COMPOSITE AND STEEL YACHTS. PRICE:—#£1 1s. per copy. 


TRICAL wR YACHTS OF THE INTERNATIONAL RATING CLASSES. Price :—10s. per copy. 
pect Tables which SVERTIES OF SHIP GIRDERS AND SECTIONS (Third Edition—Enlarged). Being a 


of resistance of various secttur a wide range of thicknesses, the sectional area. centre of gravity of area. moment of inertia, and modulus 


Price :—£! 10s. per copy- nd girders, with and without plating, which are commonly used in riveted or welded ship construction. 
Nore: —This book facilitates the a 


Structural Engineers. 


mination of Ships’ Scantlings, and is of special service to Naval Architects, Shipbuilders and 
Si, 
RS—APPROVED DES} Sere ' , : 
ance” ‘of anchors. together with descriptive™ comprising lists (1) in alphabetical order of Firms, (2) in alphabetical order of name 
. THE REGISTER BOOK. Bs: Revised and brought up to date, 1945. Pricr:—£1 Is. per copy. 


\ . - WHAT « : ti 

ISTER : WHAT “ory Notes on the contents of the Register Book. (Revised 1934.) ‘ant 
LECTT JRES. < LLOYD'S REG : re Copies of these 
C ow TO READ THE REGISTER «np WHAT IT DOES. By Ernest L. Jacobs. Bes, 


( Lectures are 
SUPPLEMENT COVERS. Cloth covered loose By R. J. Sladden. 


available gratis. 
Price :—bs. 6d. Post free. 


~s to take the periodical Supplements to the Register Book. 


Llond's Register of Shipping. 


FOUNDED 1760. RE-CONSTITUTED 1834. 


UNITED WITH THE 
UNDERWRITERS’ REGISTRY FOR IRON VESSELS IN 1885 


RULES AND REGULATIONS 


FOR THE 


CONSTRUCTION AND CLASSIFICATION 
OF STEEL VESSELS 
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PRINTED BY LLOYD'S REGISTER OF SHIPPING 
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TABLE OF CONTENTS OF THE RULES, 


ADMINISTRATION OF THE SOCIETY, TERMS OF SUBSCRIPTION TO THE ReaisteR Book, Dories 


or THE Surveyors, &.... wate yee ies BAS Ey ae ety 
Anonors AND CHatns, Provine EsTaBLISHMENTS FOR ... aa ae AGS ee 
ANNUAL OR OccASIONAL SuRVEYS wee ere sae aff Ra eis Soc 
BUILDING AND CLASSIFICATION OF STEEL VESSELS te we ane cae aie 


CLASSIFICATION OF STEEL VESSELS, GENERAL REGULATIONS RELATING TO THE see ces 


ELectricaL EquipMENT... sae sie ae Eee ies a aes refs 
ss $3 APPENDICES FOR ric oe ahh es ae ae 
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FREEBOARD MARKINGS FOR STEAMERS AND SAILING VESSELS... aC ee sas 
Heavy Or ENGINES AND THEIR AUXILIARIES ... ee ee eae aoe ise 
Ick NAVIGATION, STRENGTHENING FOR ... sie ay AR De wee eae 
OIL CARRIED AS CarGo IN Deep Tanks AND PrEak Tanks Sie me is ae 
O1L uUsED as Fue, Carrying AND BurNING OF... Ae tee es ses aie 
Periopicat SpeciAL Surveys or STEEL VESSELS ate {Gre —e eee es 
s RB - , Maryn ano AvuxILiary Enaines anp Borers, &c. ce 
PETROL AND PARAFFIN ENGINES sae Ae eens ee oar oe “cs 


PETROLEUM IN BULK, VESSELS INTENDED TO CARRY ee eo ee “Fe sis 
MATERIALS, QUALITY AND TESTING OF ... aie is cey oats ve : 


REDUCTION GEARING INTENDED FOR Matn PropeLLIna MACHINERY 5c re eae 


AUXILIARY ELEcTRICAL GENERATING MACHINERY ... 


” ” ” ” 
REFRIGERATING MACHINERY AND APPLIANCES OF VESSELS ic Acc re cae 
ScanTLines AND EQUIPMENT OF STEEL VESSELS, TABLES FOR... es Bes er 


FOR VESSELS INTENDED TO CARRY PETROLEUM IN BuLK, TABLES FOR 


” 


VESSELS NOT ORIGINALLY BUILT UNDER THE SooleTy’s SURVEY, CLASSIFICATION OF eed 


STEEL MANUFACTURERS... ees oe ney ee cae i HOR ak 
WELDED PressuRE VESSELS... re inte re ee eee aee iat 
Wexpine, Evectric Arc, in Saip Construction ae Ac ae s% eee 


NOTE.—A relevant Index precedes each Main Section of the Rules. 
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COMMITTEE OF MANAGEMENT, 1947-48. 


Sm Rownatp Garrett, Chairman. 
Kennetu R. Petty, M.c., Deputy-Chairman and Treasurer. 
Ernest L. Jacoss, Chairman of the Sub-Committees of Classification. 


MEMBERS ELECTED IN LONDON. 


The Rt. Hon. Lorp ABERCONWAY, O.B.E. | I. C. GEDpES A. M. RicHarpsoNn 

H. BarRacLouGH D. E. W. Gres The Rt. Hon, Lorp RorHERWICK 
L. H. Bouron G. MacG. HARPER Bast SANDERSON 

R. A. CarRDER Rosert KELso A. GLANVILL SMITH 

H. G. CHESTER A. O. Lana J. K. Swirr 

Sir George P. CHRISTOPHER G. LrGH-JONES A. W. THEOBALD 

Sir Wii1aM C. Currin, G.B.E. E. Ausrey Lioyp Sim F. Vernon THOMSON, Bt., G.B.E. 
M. W. Dryspaz The Hon. Joun S. MActay, C.M.G., M.P. G. L. TowrErs 

H. W. Epmunps T. A. MIALL The Hon. A. Morton WEIR 

Sir Hosert B. HeatnH Eves Sir Ernest H. Murrant, K.0.M.G., M.B.E. 


A. E. M. Gate Str Eustace PuLBROOK 
Sm Puri D’AMBRUMENIL, Chairman of Lloyd’s. 
G. H. Trorr, ©.3.E., Chairman of the London General Shipowners’ Society. 
Harotp H. Mummery, Chairman of the Institute of London Underwriters. 


MEMBERS ELECTED AT THE PRINCIPAL OUTPORTS. 


LIVERPOOL. GLASGOW. 
L. O’B. Harpine, Chairman of the Liverpool Committee. JAMES SHEARER, 0.B.E., Chairman of the Glasgow Committee. 
J. A. Newson, Deputy-Chairman of the Liverpool Committee. Ton R. Harrison, Deputy-Chairman of the Glasgow Committee. 
A. Bato F. FiercHer Hont JoHN Bruce : | Sm THomas Donvop, Bt. 
Sm Arruur B. Cauty ' Harotp OWEN Harry CUNNINGHAM GEORGE JACKSON 
W. H. Davies Oscar PRENTICE W. L. DennoLau Wituiam C. Srewarr 
Sypney D. Grunpy D. G. Scorr N. P. Donaupson, C.B.E. 
ABERDEEN—W. L. Coox, 0.8.x. | HULL—W. Fentox 7 
OE a W. ages one LEITH—Sr J. Doueras THomson, Bt. 
HARLES L. HiLp { Watter B. ALLAN 
CARDIFF—} FREDERICK JONES SUNDERLAND— / sin R. NoRMAN THOMPSON 
D. Rupert PHILLIPS TEES PORTS AND WHITBY—Wrutu1am Hrapiam 
DUNDEE—J. J. Barniz jw. A. Sourer 
HARTLEPOOL—! Si Wit1am Gray, Bt. | TYNE DISTRICT—(< Sir ArtrHur M. SuTHERLAND, Bt., K.B.E. 
(Sir W. Guy Ropner. | \ A. S. Wirrermeron 
SHIPBUILDERS AND ENGINEERS. 
Sm Wirrrw Ayre, of The Burntisland Shipbuilding Co., Ld., Sim STEPHEN J. PIGOTT, D.Sc., of Messrs. John Brown & Co., Ld 
; ge er tts a. i iacriaae een Clydebank, Glasgéw. Pees 
ir G. TristRAM EDWARDS, 0 essrs. Smith’s Doc 0. “ Sim FrepeErick E. REBBECK, D.Sc., D.L., J.P. é 

North Shields and Middlesbrough. ee Wolt Id Boliaat aid Glamgow, eg 

Sir Summers Hunter, of The North Eastern Marine Eng. Co. H. B. Rosry Rowe t, of Messrs. R. & W. Hawthorn, Leslie & Co., 


(1938), Ld., Wallsend-on-Tyne and Sunderland. Ld., Hebburn-on-Tyne. 
Sm James Lirucow, Bt. G.B.E., 0.B., of Messrs. Lithgows, Ld., | Sir Lurwentyn T. G. Souuspy, of Mountstuart Dry Docks, Ld 
Port Glasgow. Cardiff. ma” 
ComMANDER S1ir Ropert MICKLEM, 0.B.E., R.N., of Messrs. Vickers- | 
Armstrongs, Ld., Neweastle-on-Tyne and Barrow-in-Furness. | 


CHAIRMEN OF NATIONAL COMMITTEES ABROAD (Lx Officio). 


G. W. McInpog, Chairman of the American Committee. | A. P., M6turr, Chairman of the Danish Committee. 
aa lesan GunnarR CARLSSON, Chairman of the Swedish | A. L. W. MacCattum, c.z.z., Chairman of the Canadian Committee 
ommittee : 


J. RypperpA WierpsMa, Chairman of the Holland Committee. 


BANEKEBS:— 
Nationa, Provincran Bank, Ld. 
CHIEF SHIP SURVEYOR SECRETARY CHIEF ENGINEER SURVEYOR 
R. B. SHEPHEARD, B.8e. P. E. CLEMENT S. F. Dorey, 0.B.E., D.Sc., M.Inst.0.E, 


No. 71, Fenchurch Street, London, E.C.3. 
ist July, 1947. 
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SUB-COMMITTEES OF CLASSIFICATION. 


ErRNEsT L. JACOBS 
R. J. SLADDEN 


TECHNICAL COMMITTEE. 


Sir Freperick E. REBBECK, D.Se., D.L., J.P. 
P. B. JOHNSON, B.A. 
CHARLES CONNELL, M.A. 


NOMINATED BY VARIOUS INSTITUTIONS AND BODIES: 
INSTITUTION oF Naval ARCHITECTS 


Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND 


SHIPBUILDING CONFERENCE 


NaTIONAL ASSOCIATION OF MARINE ENGINEBUILDERS 


INSTITUTE OF MARINE ENGINEERS 
Society or CoNSULTING MARINE ENGINEERS AND SHIP SURVEYORS 


Dry Dock OwNeERs’ AND REPAIRERS’ CENTRAL COUNCIL ... 


IRON AND STEEL INSTITUTE ... 
BritisH IRON AND STEEL FEDERATION 
NATIONAL FORGEMASTERS’ ASSOCIATION 


HoNourRABLE CoMPANY OF MASTER MARINERS 
INSTITUTION OF ELECTRICAL ENGINEERS 


BritisH ELECTRICAL AND ALLIED MANUFACTURERS’ ASSOCIATION 


Chairman. 
Clerk. 


Chairman. 


ee Vice-Chairmen. 


H. B. Robin Rowell 
S. Livingston Smith, D.Sc. 


F. W. Dugdale, B.Sc. 
P. B. Johnson, B.A. 


Sir Stephen J. Pigott, D.Se. 
S. B. Ralston 


Sir Wilfrid Ayre 
Charles Connell, M.A. 
J. Ramsay Gebbie, 0.B.E. 


F. O. John 
Henry Main, 0.B.E. 


Harry Hunter, 0.B.E., B.Sc. 
Harold E. Sheardown 
Ewen H. Smith 


H. S. Humphreys 
Sir Harold Fortescue Flannery, Bt. 


G. S. Cromar, C.B.E. 
James Patton, M.B.E.. 


H. H. Burton 
A. MacLeod 
Sir Arthur Matthews, 0.B.E., M.A. 


Captain F. G. Spriddell, 


C.B.E., R.D., R.N.R. 


H. Dewar Wight 
C. Wallace Saunders 
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TECHNICAL COMMITTEE—continued. 


NOMINATED BY GENERAL COMMITTEE: 


SHIPOWNERS.... eee eis ves eis ate aes et $e ... H. Barraclough 
L. O’B. Harding 
Sir W. Guy Ropner 
Frederick Jones 
W. L. Denholm 


UNDERWRITERS Bi ea ae “? mA 36 a = ... H. G. Chester 
H. W. Edmunds 
Harold H. Mummery 


SHIPBUILDERS AND ENGINEERS Ss ee as 3's Sep ye ... Sir Frederick E. Rebbeck, 
D.Se., D.L., J.P. 


Sir Summers Hunter 


Commander Sir Robert Micklem, 
C.B.E., B.N. 


Sir Llewellyn T. G. Soulsby 


and Ex-officio 


Sm Ronatp GARRETT ve YE tee ... Chairman of Lloyd’s Register. 
KENNETH R. PELLY, M.C. ... See “A: ... Deputy-Chairman of Lloyd’s Register. 
ERNEST L. JACOBS ... eer <5 a ... Chairman of Sub-Committees of Classification of Lloyd’s Register. 


NOMINATED BY TECHNICAL COMMITTEE: 
SHIPBUILDERS ... aes ade aes 5 eae es a: el ... W. T. Butterwick, C.B.E. 
J. S. Redshaw, 0.B.£. 


ENGINEERS ae oe eee Sce 2h mae pee at ~ ... Jd. Gilchrist 


SUPERINTENDENTS Bas ats eae es tr ave iy: ioe .. od. Gray, CBE. 
J. Baird 


NOMINATED BY BRANCH COMMITTEES ABROAD: 


ONE BY THE AMERICAN COMMITTEE. 
ONE BY THE SWEDISH COMMITTEE. 
ONE BY THE HOLLAND CoMMITTEE. 
One BY THE DANISH COMMITTEE. 

ONE BY THE CANADIAN COMMITTEE. 


A. Bata 


T. H. Buackuam 


LIVERPOOL COMMITTEE. 


1947-48. 


L. O’B. Harpina, Chairman. 


J. A. Netson, Deputy-Chairman. 


Sypney D. Grunpy 
Joun A. Hour 


Harotp OWEN 
Oscar PRENTICE 


H. Brovucu J.B. Watson Hucues Davw Roperts 
Sir Arraur B. Cauty F. FuetcHer Hunt D. G. Scorr 
W. H. Davies 
PRINCIPAL SURVEYOR: SENIOR ENGINEER SURVEYOR: 
G. L. LYLe 
SECRETARY 
H. W. Soar 


Office, 201, Tower Building, Iiverpool, 3. 
1st July, 1947. 


GLASGOW COMMITTEE. 


1947-48. 


JAMES SHEARER, 0.B.E., Chairman. 


Ion It. Harrison, Deputy-Chairman. 


Huau M. Macmi.uan 

| Henry MA, C.B.E. 

| JoHn N, REYNARD 

| Sir Freperick C. Stewart, LL.D., D.L. 
Wituiam C, STEwartT 


Str WiuFRID AYRE 
CHARLES E. BELL 

JOHN Bruce 

Harry CuNNINGHAM 
W. L. DENHOLM 

N. P. DoNALDSON, C.B.E. 


| Sm THomas Dun op, Bt. 
| JAMES GILCHRIST 
| GrorGE JACKSON 
| K. D. B. Jackson 
Tan C. MACFARLANE 
W. P. D. McInryre 


PRINCIPAL ENGINEER SURVEYOR: 
A. R. RmppELL 


PRINCIPAL SURVEYOR FOR SCOTLAND: 
G, WEBSTER, O.B.E., D.Se. | 


C. R. W118, M.B.E., M.C. 


Office, 95, Bothwell Street, Glasgow, C.2. 
1st July, 1947. 
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LLOYD’S REGISTER OF SHIPPING 


AMERICAN COMMITTEE. 
1947-48. od 


G. W. McInpvor, Chairman. 


James Srncuair, Deputy-Chairman. 


MEMBERS IN NEW YORK. 


F. N. Bowers, President, International Freighting Corporation, 
Ine., I.F.C. Steamship Lines, New York. 


C. W. Bowr1na, Jr., President, Messrs. Bowring & Co., New York. 


T. E. Bucuanan, General Manager, Marine Department, The Texas 
Company, New York. 


E. Myron But, President, A. H. Bull Steamship Co., New York. 


W. H. Cotims, Vice-President, Bethlehem Steel Company, Inc., 
Shipbuilding Division, New York. 


W. H. Coverpaur, Chairman and President, American Export 
Lines, Ine., New York, President and Managing Director, 
Canada Steamship Lines, Ld., President, Davie Shipbuilding 
and Repairing Company, Ld., Canada, &e., President, 
Canadian Shipbuilding and Engineering, Ld. 

H. B. DeGray, President, Messrs. Appleton & Cox, Inc., New York. 

Wittram F. Dounnine, Manager, Marine Department, Standard 
Vacuum Oil Company, New York. , 

M. Garcra, Sr., Messrs. Garcia & Diaz, New York. 

B. B. Howarp, Director, Standard Oil Company, Ine. (N.J.). 


Haroup Jackson, President, Wm. H. McGee & Co., Inc., New 
York, representing the St. Paul Fire and Marine Insurance 
Co., of St. Paul, Minn.; The Phoenix Insurance Co., Hartford, 
Conn.; Seeurity Insurance Co., New Haven, Conn.; Camden 
Fire Insurance Association, Camden, N.J.; Sun Insurance 
Office, Ld.; Royal Exchange Assurance, London ; The Northern 
Assurance Co., Ld., London; and The Indemnity Marine 
Insurance Co., Ld., London. 

J. G. Jonyson, New York. 

Wituarp F. Jones, General Manager, Marine Department, Gulf 
Oil Corporation, New York. 

L. S. Kennepy, President, Messrs. Marsh and McLennan, Inc., 
New York. 

L. H. Kornvorrr, President, Federal Shipbuilding and Dry Dock 
Co., Kearny, N.J. 

D. K. Lupwia, President, National Bulk Carriers, Ine., New York. 


} 


Joun McAvuirre, President, Isthmian Steamship Company, 
New York. 

G. W. McInvoz, Vice-President, Messrs. Talbot, Bird & Co., Inc., 
New York; Vice-President, Universal Insurance Co., New York. 

J. Maruer, Marine Manager, The Phenix Assurance Company, 
Ld., London; The Union Marine and General Insurance 
Company, Ld.; Norwich Union Fire Insurance Society, Ld., 
New York, and other Companies. 

FrankKuin D. Moonry, New York. 

Apert V. Moore, President, Moore-McCormack Lines, Ine., 
New York. 

F. R. Pratt, General Manager, Marine Transportation Depart- 
ment, Socony-Vacuum Oil Company, Inec., New York. 

Joun D. Remuy, President, Todd Shipyards Corporation, New 
York, Galveston, Mobile, New Orleans, Seattle, Tacoma, 
Los Angeles, Charleston. 

H. Harris Rosson, Vice-President and Director, United Fruit 
Co., New York. 

James Srvcuair, President, Luckenbach Steamship Company, Inc., 
New York. 

H. GerrisH Smirx, Shipbuilders Council of America, New York. 

Henry Suvurtuwaite, Director, Representative, Furness, Withy & 
Co., Ld., U.S.A. and Canada. 

Str ASHLEY SPARKS, K.C.M.G., K.B.E., LL.D., Resident Director and 
Chief Representative, Cunard White Star, Limited, 
New York. 

Henry S. Sorrer, President, W. J. Roberts & Co., Inc., New York. 

H. W. Waruky, President, Calmar Steamship Corporation; 
President, Ore Steamship Corporation; President, Bethlehem 
Transportation Corporation; President, Cambria Steamship 
Company; President, Mahoning Steamship Company. 

W. N. WesterLunD, President, Marine Transport Lines, Inc., 
New York. 

Frank B. Zetuer, Underwriter and United States Manager, 
British & Foreign Marine Insurance Co., Ld.; Thames & 
Mersey Marine Insurance Co., Ld., and other Companies, 
New York. 


MEMBERS AT 


Frazer A. Baruey, President, National Federation of American 
Shipping, Washington, D.C. 

SrrpHen W. Carey, 3rd, President, Providence Washington 
Insurance Company, Providence, R.I. 

G. W. Coprinaton, Vice-President, General Motors Corporation, 
General Manager, Cleveland Diesel Engine Division, General 
Motors Corporation, Cleveland, Ohio. 

H. D. Couturier, Chairman of the Board, Standard Oil Company 
of California, San Francisco, Cal. 

Joun E. Cusuina, President, Matson Navigation Co., San 
Francisco, Cal. 

D. R. DunuaP, Chairman of the Corporation, Alabama Dry Dock 
& Shipbuilding Co., Mobile, Ala. 

A. H. Ferrpert, President, Pittsburgh Steamship Company, 
Cleveland, Ohio. 

W. H. Greruauser, President, The American Ship Building Co., 
Cleveland, Ohio. 

Joun §. Gupertson, Marine Vice-President, Hartford Fire 
Insurance Company, Hartford. Conn. 

G. V. Granam, General Manager, Libby, McNeil and Libby, 
Seattle, Wash. 


OUTPORTS. 

Rosert Hare, Vice-President, Sun Shipbuilding and Dry Dock 
Co., Chester, Pa. 

CHar.Es Kurz, President, Keystone Shipping Co., Philadelphia, Pa. 

G. Brinton Lucas, Vice-President, Insurance Company of North 
America, Philadelphia, Pa. 

J. F. Merren, Chairman of the Board, New York Shipbuilding 
Corporation, Camden, N.J. 

JosepH A. Moore, Chairman of the Board, Moore Dry Dock Co., 
San Francisco, Cal. 

Joun G. Munson, Vice-President, Raw Materials, United States 
Steel Corporation of Delaware, Pittsburgh, Pa. 


W. M.S. NeweELt, President, Bath lron Works Corporation, Bath, 
Maine. 


F. R. NEwMan, President, Cleveland Tankers, Inc., Cleveland, Ohio. 
J. W. Powetn, 10, High Street, Room 1120, Boston 10, Mass. 


E. A. Roserts, Chairman of the Corporation, Waterman Steamship 
Corporation, Mobile, Ala. 


A. K. TicHEnor, President, Alaska Packers Association, San 
Francisco, Cal. 


PRINCIPAL SURVEYOR FOR THE UNITED STATES: 


Office: 17, Battery Place, New York, 4. 
1st July, 1947. 


Wu. BENNETT, B.So, 


LLOYD’S REGISTER OF SHIPPING 


SWEDISH COMMITTEE. 
1947-48. 


ConsuL-GENERAL GUNNAR CARLSSON, Chairman. 
CoNSUL-GENERAL AXEL AXELSON JOHNSON, Vice-Chairman. 


Cart Erik -AnMANSSON, Sveriges Angfartygs Assurans- 
forening, Gothenburg. 


K. R. Boxman, Rederiaktiebolaget Svenska Lloyd, Gothen- 
burg. 

ALLAN Borestrom, A.-B, Gotaverken. 

Consut Tor E. J :son Brostrém, Angfartygsaktiebolaget 


Tirfing, Gothenburg, and Angbatsaktiebolaget Ferm, 
Kristinehamn. 


CoNnsuL-GENERAL GUNNAR CARLSSON, Rederiaktiebolaget 
Transatlantic, Rederiaktiebolaget Transpacific, and 
Rederiaktiebolaget Transmark, Gothenburg. 


PER GYLLENHAMMAR, Sveriges Allmianna Sjoforsaikrings A.-B. 


Consut Orro HILLerstrém, Rederi A.-B. Helsingborg, 
Rederiet “Belos,” and Rederi A.-B. Sirius, Helsingborg. 


EMANUEL HoGBerG, Stockholms Rederiaktiebolag Svea, 
Stockholm, and A.-B. Finnboda Varf. 


Herman Hooauanp, Trafik A.-B. Grangesberg-Oxelésund, 
Stockholm. 

ConsuL-GENERAL AXEL AXELSON JOHNSON, Rederiaktie- 
bolaget Nordstjernan, Stockholm, and Avesta Jernverks 
Aktiebolag, Avesta. 


G. LuNpDEQVIST, Kockums Mekaniska Verkstads A.-B., 
Malmé6. 


JARL MALMRoOs, 
Trelleborg. 

Ror Soran, Rederiaktiebolaget Transoil and Rederiaktie- 
bolaget Tankoil, Gothenburg. 


SrxTEN WouLFAnRT, Domnarfvets Jairnverks A.-B. 


Trelleborgs Angfartygs Aktiebolag, 


PRINCIPAL SURVEYOR FOR SWEDEN : 
S. TOWNSHEND. 


Office: Norra Hamngatan, 6, Gothenburg, C. 
1st July, 1947. 
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HOLLAND COMMITTEE. 
1947-48. 


J. Rypperpa WierpsmMa, Chairman. 
B. E. Ruys, Deputy-Chairman. 


D. C. Envert, Jr., De Rotterdamsche Droogdok Maats- 
chappij, Rotterdam. 


Ir. W. Maas GerestTerANuS, Naamlooze Vennootschap 
Werkspoor, Amsterdam. 
Ir. H. Gorpkoop, Nederlandsche Scheepsbouw Maats- 


chappij, Amsterdam. 
H. M. Knieut, Knight & Co., Rotterdam. 


Ir, W. H. Kruyrr, Koninklijke Nederlandsche Stoomboot 
Maatschappij, Amsterdam. 


B. E. Ruys, William Ruys & Zonen, Rotterdamsche Lloyd, 
Stoomvaart Maatschappij “Triton” and Stoomvaart 
Maatschappij “Rotterdam,” Rotterdam. 


Mr. Jan Suir AZ, Koninklijke Maatschappij “de Schelde,” 
Flushing. 


L. C. M. Van EEnpENBuRG, N.V. Vereenigde Nederlandsche 
Scheepvaart Maatschappij te ’s-Gravenhage. 


Jhr. C. F. J. QuarLes VAN Urrorp, Java-China-Japan Lijn, 
Amsterdam. 


ANTHONY VEDER, Maatschappij Zeetransport Oranje Lijn, 
Rotterdam. 


Ir. J. VerscHoor, Stoomvart Maatschappij, Nederland, 
Amsterdam. 


A. WARNDERINK VINKE, Stoomvaart Maatschappij Oostzee 
and Stoomvaart Maatschappij Hillegersberg, Amster- 
dam. 


J. FRENSEL WEGENER, Tollenaar & Wegener, Amsterdam. 
J. RyprerpA Wirerpsma, Nederlandsche-Amerikanische 
Stoomvaart Maatschappij, Rotterdam. 


PRINCIPAL SURVEYOR FOR HOLLAND: 
P. H. vaN DER WEEL. 


Office: Westerkade 5s, Rotterdam. 
1st July, 1947. 


Consultant. 
R. LEEUWENBURG. 
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DANISH COMMITTEE. 
1947-48. 


A. P. Mouuer, Chairman, 


H. P. Curistensen, Deputy-Chairman. 


H. P. Curistensen, A/S Helsingors Skibsverft-og Maskin- 
byggeri, Elsinore. 


Hakxon CurisTiANSEN, A/S Det Qstasiatiske Kompagni, 
Copenhagen. 


Orto CHRISTIANSEN, A/S Nakskov Skibsverft, Nakskov. 


G. Diramer, A/S Burmeister & Wain’s Maskin-og Skibs- 
byggeri, Copenhagen, 


E. Hawn-Petersen, A/S Det. Dansk-I'ranske Dampskibs- 
Selskab (A. N. Petersen), Copenhagen. 


CHRISTIAN Haruorr, Rederiet C. K. Hansen, Copenhagen. 


A. Houmetier, A/S Burmeister & Wain’s Maskin-og Skibs- 
byggeri, Copenhagen. 


Svenp F, Jacospsen, Den Kjébenhavnske Sé-Assurance 
Forening, Copenhagen. 


Axe. Kampen, A/S Dampskibs. Torm, Copenhagen. 


J. A. Korprmyec, A/S Det Forenede Dampskibs-Selskab, 
Copenhagen. 


Peter LetH, De Private Assurandérer, A/S, Copenhagen. 
A. P. Mouuer, Copenhagen. 


Max Nietsen, A/S Assuranee-Compagniet “Baltica”, 
Copenhagen. 


E. Rinestep, Odense Staalskibsverft A/S, Odense. 


SENIOR SURVEYOR AT COPENHAGEN: 
C. H. Krunorrer. 


Office: Holbersgade 11, Copenhagen, K. 
1st July, 1947. 
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CANADIAN COMMITTEE. 
1947-48. 


A. L. W. MacCatium, ¢.B.E., Chairman. 


C. WALLACE, C.B.E., Deputy-Chairman. 


DISTRICTS OF MONTREAL AND QUEBEC. 


D. A. CLARKE, 0.B.E., President, Clarke Steamship Co., Ltd. 


CaptaIn R. A. CLARKE, General Manager, Canadian National 
Steamships. 


Cou. I. H. Eaxry, 0.8.£., Managing Director, 
Kennedy, Ld. 


A. L. LAwEs, ¢.B.E., President, Montreal Shipping Co., Ld. 
T. C. Lockwoon, ¢.B.£., President, Cunard-Donaldson, Ld. 


A. L. W. MacCatium, c.B.E., General Manager of the 
Shipping Federation of Canada, Inc. 


T. R. McLaGan, 0.B.E., General Manager and Director, 
Canadian Vickers, Ld. 


McLean 


Caprary R. W. McMurray, Managing Director, Canadian 
Pacific Steamships, Ld. 


E. P. Rees, ¢.M.¢., M.c., Managing Director, Furness, 
Withy & Co. (Canada), Ld. 


C. G. Ross, President, Dale & Co., Ld. 
K. Smarrock, President, Elder Dempster Lines (Canada), 
Ld. 


R. B. Tomson, Vice-President, Davie Shipbuilding & 
Repairing Co., Ld. 


TORONTO AND LAKE DISTRICT. 


H. H. Hewerson, President, Imperial Oil, Ld., Toronto. 


R. Scorr Misener, President, Colonial Steamships, Ld., and 
Sarnia Steamships, Ld., Port Colborne, Ont. 


E. W. Scuaurriter, President, Marine Managers, Ld., 
Toronto. 


MARITIME PROVINCES. 


A. Cross, President, Dominion Steel & Coal Corp., Ld., 
Sydney, N.S. 


Cot, A. N. Jonss, President, Picktord & Black, Ld., Halifax. 


R. J. R. Netson, General Manager, Halifax Shipyards, Ld. 


C. N. Witson, President, St. John Dry Dock and Ship- 
building Co., Ld. 


DISTRICT OF VANCOUVER, B.C. 


P. B. Cooxe, General Manager, Canadian Australasian 
Line, Ld. 


F. H. CLENDENNING, President, Empire Shipping Co., Ld. 


A. B. Granam, President, Anglo-Canadian Shipping Co., Ld. 


W. L. Hurrorp, General Manager, Seaboard Shipping Co., 
Ld. 


H. A. Stevenson, Vice-President, Canadian Transport Co., 
L 


C. WALLACE, C.B.E., President, Burrard Dry Dock Co., Ld. 


PRINCIPAL SURVEYOR FOR CANADA: 


N. Dosson. 


Office : 231, St. James Street West, Montreal, P.Q. 
Ist July, 1947. 
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Boston, Lines. 

Boston, Mass, 

Boulogne 

Brisbane 

Bristol . é 

BRITISH WEST INDIES. 
Buenos Aires Se 
BURMA . 


Cadiz 
Calcutta 
CANADA 
Cape Town ... 
Cardiff ... 
CEYLON 
Chicago 
CHILE 


CHINA ‘vt 
Christchurch 
Cleveland 

Colombo 
net 

CUBA G56. <6: 
Curacao a 
CZECHOSLOVAKIA _ 


Dartmouth ... 
Demerara ... 
DENMARK 
Dover ... 
Dublin ... 
Dundee 
Dunedin 


EAST AFRICA . 


EAST INDIAN ARCHIPELAGO... 


EGYPT AND BRED SEA. 
EIRE ee 


Falmouth .. 
FINLAND .... 
Fleetwood 
FRANCE 
Fremantle 


Galveston 
Gdynia 
Genoa 
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LLOYD’S REGISTER OF SHIPPING 


SURVEYORS—GREAT BRITAIN AND IRELAND 


Toe SURVEYORS aT THE FOLLOWING PoRTS aRE EXCLUSIVELY tae OFFICERS or rue SOCIETY, 
AND ARE NOT PERMITTED TO ENGAGE IN ANY OTHER BUSINESS OR EMPLOYMENT WHATSOEVER. 


CHIEF SHIP SURVEYOR. CHIEF ENGINEER SURVEYOR. 
R. B. SHEPHEARD, B.8e. S. F. Dorey, C.B.E., D.Sc., M-Inst.C.E. 


DEPUTY CHIEF SURVEYOR (Administration), 
C. BARTLETT, 0.B.E., B.Sc. 


CHIEF SHIP SURVEYOR’S STAFF. 


( KE. Potts, 0.3.5. 
J. Hodgson 
PRIncriPaL SURVEYORS ... Ae A rs ia 7 ... < §.T. Bryden, M.Sc. 


C. A. Millar 
F. C. Cocks, B.Sc. 


Principat Sap SuRVEYOR FOR RESEARCH ... wis = -.. W. Thomson, B.Sc. 


Sure SurRvVEyYors. 


A. Urwin J. Irwin E. Wake T. S. Turpie 
M. M. Parker, M.Sc. A. Reid, B.Se. T. F. Naisby J. D. Sutherst 
J. M. Murray, M.B.E.,B.Se. J. W.G. Thurston J. Burton Davies, B.Sc. L. D. Phillip 
J. C. Dykes F. N. Boylan J. MacEachern F. B. Last 
S. J. Robson G. G. Young T. Jaroszynski, B.Sc. J. R. Cheshire 
D. Turner T. Nell P. Shaw 
H. R. Gibbs E. Tee S. R. Wilson 

J. S. Ormiston, B.Sc. ; G. M. Boyd 


(Principal Surveyor) 


OHIEF ENGINEER SURVEYOR’S STAFF. 


Assistant Curler ENGINEER SURVEYOR re ave aes wee W. J. FERGUSON, M.Eng. 
{ R. Moffitt, B.Sc. 


PRINCIPAL SURVEYORS ... LEE N. Porkbabton 


PrrncrpaL EvLectrRIcAL ENGINEER SURVEYOR es se Hi. G. O. Watson 


PrincipaL SURVEYOR FOR REFRIGERATION .. ¥ vet A H. R. Howells 


Sure AND ENGINEER 
SuRVEYorRs. 


J. Anderson 


J. R. Beveridge, B.Se. 
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CHIEF ENGINEER SURVEYOR’S STAFF—continued. 


ENGINEER SURVEYORS. 


D. R. Walburn 
H. R. Clayton 
T. P. Gibbeson 


ELECTRICAL ENGINEER 
SURVEYoRs. 


J. A. Jaffrey, M.Se. 
G. Auterson, B.Se. 


J. W. Burrill, B.Se. 
W.S. Shields (Resident at Abadan) F. H. Tickell 
E. Crossley 
(Resident at Kirkuk) N. H. Denholm 
J. Liddell, B.Se. Dred | 
T. N. Ross oly Tipad 
L. H. F. Young, M.Eng. G. Manson 
; P. Manson 
T. R. H. Morrison Suddendareon 
B. Peskett P. F. Chesters 
J. Stileman, M.A. J.R. eas ohne SURVEYORS FOR 
E. L. Knowles F. B. Bowring, m.a. RESEARCH. 
F. Y. Whitham 
— G. K. C. Balmer TM, Boe ae 
T. Dickerson S. Archer, B.Sc. 
: ; T. Telfer, B.Se. N. McLeod, M.Se. 
G. Pick 2 ’ 
ay in Japan) D. D. McIntyre, p.s.c. B. P. G. de Bray 
R. C. Hutchinson S Ghaten: & 
R. R. Holtum tae me te 
J. M. Carson G. P. Smedley, B.Eng. 
A. Wood A. Cogman 
PrincrpaL Surveyor ror Merars (PGi) we) W. OE. Lewis, B.Sc. 


LONDON DISTRICT. 


Including SHOREHAM, NEWHAVEN, RYE, DEAL, RAMSGATE, and MARGATE. 


(Ofrice: 71, FeNcHurcH Street, E.C.3.) 
(TELEGRAMS, Committee, Fen, London; CaBLEGRAMS, Committee, London; TELEPHONE, Royal 3551-6 lines.) 
With Sub-Office at IPSWICH. 


H. L. Sutherst 


ENGINEER SURVEYORS. 


PRINCIPAL SURVEYOR 


Sure SuRVEYORS. 


T. R. Mellvenna E. Little J. W. Bell A. T. Robertson 
C. Lloyd Roberts W. Barry R. J. Dunn W. N. Robinson 
W. A: Cormack T. M. G. Jobling A. C. Widgery T. W. Major 
A. J. W. Hedger J. C. Brown A. E. Evans W. A. Rankin 
Sup AND ENGINEER SURVEYORS. 
Rt. W. Coomber P. W. Mason 
G. T. Champness E. M. Sellex 
R. Lockhart B. S. Bielawski 
W. T. Mathieson 
SURVEYORS FOR THE SUB-DISTRICTS OF IPSWICH, LOWESTOFT AND 3 ARMOUTH 
Sup AND ENGINEER SURVEYORS .... ee H. Y. Bell 
(Address, 1, North Close, Ipswich) 


(TELEPHONE No. 2836) 
303 


Xxvi 


OUTPORTS. 


ABERDEEN, with Banff, Peterhead, 
Islands. 


Office: 18}, Regent Quay, Aberdeen. 


Telephone No, 141. 
Telegrams: Lloyds Register. 


C. Bell, B.Se. 
J. N. P. Douglas 
G. S. Milne, B.Se. 


Ship and Engineer Surveyors ... 


Ship Surveyor 


Engineer Surveyor P. H. W. Evans 


BARROW, with Ulverston, Workington and 


Maryport. 


Whitehaven, 


Office: Ramsden Square, Barrow. ~ 


Telephone No, 441. 
Telegrams: Lloyds Register. 


L. R. Horne, M.Eng. 
H. P. Urwin 


Ship and Engineer Surveyor 
Ship Surveyor 


Engineer Surveyor A. Ellison 
BARRY. 
Office: Dock Chambers, Barry Dock. 
Telephone No. 184. 
Telegrams: Lloyds Register. 
Ship and Engineer Surveyors ... C. Moffatt 
J. E. Annear 
Ship Surveyor J. M. Seully 


BELFAST. 


Office: Imperial House, Donegall Square East, Belfast. 
Telephone No, 22103. 
Telegrams: Lloyds Register. 


Principal Surveyor 
Ship Surveyors ... ons neg 


W. M. Balfour, B.Se. 

J. H. Sowden, B.Sc. 

A. 8. Fletcher 

K. Davison 

J. M. Miller 

A. Daintith 

E. Grieves 

R. O. Batchelor 
(temp. attached) 


R. I. Murchison, B.Sc. 
J. J. Wilson, M.B.E, 


Ship and Engineer Surveyors .. 


Electrical Engineer & sagt 
Surveyor : ; 
Engineer Surveyor 


BIRMINGHAM, with Wolverhampton, Walsall, and surrounding 
districts on the North; Coventry, and surrounding area 
on the South. 


Office: Lancaster House, Newhall Street, Birmingham, 3. 
Velephone No, Colmore 4579. 
Telegrams: Lloydreg. 


Fraserburgh and Orkney | 


G, Anderson 


H. McDonald 

F. Southern 

W. W. Owens 

A. G. Pemberton 


Ship and Engineer Surveyor 
Engineer Surveyors 


W. E. Banes 
Surveyor for Metals ME ie beat 
Surveyors for Steel-testing duties J.B. Taylor 

A, F. Fox 


J. S. Collins 
| BRISTOL, with Gloucester, Bridgwater and Sharpness. 


Office: 49, Queen Square, Bristol, 1. 
Telephone No, 23578. 
Telegrums: Lloyds Register. 


Ship and Engineer Surveyors .... F. G. B. Smith 
R. E. Pritchard 
CARDIFF. 

Office: Salvage Association Buildings, Clarence Road, Cardiff. 


Luiephoue Nus. jood & 004. 


| Telegrams: Register. 


Principal Surveyor for the Bristol 
Channel Ports ... at --0) OH. Stocks, 
M.Sc., A.F.C. 
| Ship Surveyors ... 0 .. E. E. Brimblecombe 
D. Sullivan 
Ship and Engineer Surveyors .... H. MeG. Paton 
J. C. Kendall 
T. Donaldson 
W. E. Davies 


| DARTMOUTH, with all ports in the County of Devon. 


Temporary Office: 6, Beacon Quay, Torquay. 
Telephone No. Torquay 3230. 
Telegrams: Lloydreg, Torquay. 


Ship and Engineer Surveyor 


DOVER. 


Address: Southern Railway Marine Factory, Snargate Street, Dover. 
Telephone No. 800, Ext. 67. 
Telegrams: Stewart, c/o Foremost. 


Ship and Engineer Surveyor 


Engineer Surveyors eke sis 


D. L. H. Collinson 


. *R. Stewart 


| DUBLIN, EIRE. 
Ottice: 30a, Lower O’Connell Street. 
Telephone No. 73441. 


Ship and Engineer Surveyor W. H. Waggott 
DUNDEE, with Arbroath, Montrose and Perth. 


Office: 19 & 20, oo Buildings, Albert Square, Dundee. 
Telephone No. 
Telegrams: recone Register. 


Ship Surveyor S. Bowman 
FALMOUTH, with ali ports on the coast between Looe and 
Padstow, including Fowey, Par, Helston, Porthleven, 
Penzance, St. Ives, Hayle, Portreath and Newquay; also 
the Scilly Islands. 
Office: 3, Market Street, Falmouth. 
Telephone No, 32. 
Telegrams: Lloyds Register. 


Ship and Engineer Surveyors ... A. D. Morrison 
J. Stevenson 
Ship Surveyor A. M. Jenkins 


_ FLEETWOOD (see LivErpoot). 


*Not an Exclusive Officer of Lioyd’s Register. 
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SURVEYORS—continued. 


GLASGOW, with the North Bank of the Clyde from Dumbarton; GRIMSBY AND BOSTON, with Immingham and Gainsborough. 
Renfrew, Paisley, Ports on the Coast from Largs to | 
Stranraer, also Annan, Oban, Alloa, Grangemouth and 
Bo'ness. | 


Office: 95, Bothwell Street, Glasgow, C.2. 


Office: Bank Chambers, 2, Freeman Street, Grimsby. 
Telephone No, 3156. 
Telegrams: Lloyds Register. 


Telephone No. 6491 Central—4 lines, Ship and Engineer Surveyor ... G. C. Vaux 
leg : Regi 
sacar Nabe ng Ship Surveyor R. S. Piddington 
Principal Surveyor for Scotland G. Webster,0.B.E., D.Se. 
Ship Surveyors Engineer Surveyor W. P. Watson 
R. Dunsmuir G. Fullerton 
H. J. Thomson J. M. Winders 
A. W. Paterson A. P. Mocre HARTLEPOOL AND WEST HARTLEPOOL. 
J. R. Clark, B.Sc. J. Fleming 


A. Dalrymple Aitken 
J. S. Thomson 

W. Maemillan 

S. W. Bolwell, M.Eng. 
D. B. Cook 

G. Cockburn 

H. Berry 


Principal Engineer Surveyor . 


Principal Surveyor for Metals .. 


Ship and Engineer Surveyors 
T. D. Shilston 
R. J. Easthope 
A. J. Brown 
G. H. Macdonald, B.Se. 


Engineer Surveyors 
F. R. Dale, B.Se. 
N. Kissell 
J. McLaren 
A. A. Crawford 
J. Crawford 


Electrical Engineer Surveyors 


H. G. Findlay 
J. M. Gardiner 


Surveyors 
Castings 


Surveyors for Steel-testing duties 


J. E. Steele 

A. Ligertwood 
T. Macgregor 

T. H. Dodsworth 


GREENOCK AND PORT GLASGOW, with Campbeltown and 


Rothesay. 


Office: Commercial Bank Buildings, 14, Cross-shore Street, Greenock. 


Telephone No, 295. 
Telegrams: Lloyds Register. 


Principal Surveyor 


Ship Surveyors 


Engineer Surveyors 


Ship and Engineer Surveyor ... 


303t 


of Forgings and 


J. T. Deuchars 

A. J. P. Crawford 
F. V. Bell 

A. J. Smith 

R. G. Lockhart 

J. C. Struthers 


Telephone No. West Hartlepool 2432. 
Telegrams: Lloyds Register. 


(Resident at Middlesbrough). 


Principal Engineer Surveyor for 
the North East Coast Area 
(Resident at Newcastle-on-Tyne). 


A, R. Riddell 


W. E. Lewis, B.Sc. 
Ship Surveyors 
A. R. Sneddon 


E. Earnshaw 
G. de C. Ballardie, 


Ship and Engineer Surveyor 


Engineer Surveyor 


Principal Surveyor for the Middles- 
brough ond Lartlepool Districts H. Dickerson 


Office: 47, Church Street, West Hartlepool. 


H. P. Southwell 


W. J. Craig, B.Sc. 
W. D. Johnston 


J. T. Findlay 
S. Wood 
J.S. Helyer 


J. MeMillan 


A. W. B. Edwards 
J. B. Goodier 
J. Dobbie, D.s.c. 


N. Chambers 
L. T. Williams 


M.Se. 
Surveyor for Steel-testing duties 
P. Weston 
J. W. Wilson 
a) Manaan HULL, with Beverley, Hessle, Goole, Gainsborough, New Holland 
F. B. Gray and Selby. 
Office: Ocean Chambers, Lowgate, Hull. 
Telephone Nos, 36873—2 lines. 
Telegrams: Lloyds Register. 
C. Haffner ae 
J. ©. Wright Principal Surveyor 
Ship and Engineer Surveyors ... 
H. A. G. Inness 
D. Brown 
J. M. Rose, Engineer Surveyors... ase 
A. O. Davies 
= Canpbal Ship Surveyors 


Electrical Engineer Surveyor ... 


A. G, Akester, M.Se. 


K. Inglis, B.Se. 

A. E. Heap, B.Eng. 
J. L. Roberts 

J. A. Jameson 


Knottingley. 


C. N. Hunter 
A. F. Sinclair 


O. J. Trechmann | 


Ship and Engineer Surveyor 


Engineer Surveyor 


F. R. Palmer 
J. R. Macleod, M.c. 
J. L. Beasley 


W. G. Connell 


Also attached for duties at SCUNTHORPE. 
Surveyor for Steel-testing duties J.S. Ellis 


LEEDS, with Skipton, Keighley, Shipley, Bradford, Halifaz, 
Batley, Huddersfield, Elland, Brighouse, Wakefield and 


Office: 41a, Royal Exchange Chambers, Boar Lane. 


H. V. Campbell 
L. A. Whyatt 
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SURVEY ORS—continued,. 
LEITH, and ports in the Firth of Forth, with Berwick-upon- | MIDDLESBROUGH, with Darlington, Stockton, Whitby and 
Tweed. Scarborough. 


Office: Royal Bank Buildings, 28, Constitution Street, 
Edinburgh, 6. 

Telephone No, 35506. 

Telegrams: Lloyds Register. 


A. W. Oxford 
J. C. Bentley, M.B,E. 


W. A. Leggat 


T. I. Bell 
W. Aleorn 


Ship and Engineer Surveyors ... 


Engineer Surveyor 
Ship Surveyors 


LIVERPOOL, with all ports from Lancaster to Portmadoc and 


Barmouth; also the Isle of Anglesey and the Isle of Man. 


Office: 201, Tower Building, Liverpool, 3. 
Telephone Nos, Central 5281—3 lines. 
Telegrams: Register. 


Principal Surveyor G. L. Lyle 
Ship Surveyors 
A. W. Jackson, W. A. Robinson 
M.Inst.C.E. D. Lockhart 
H. 8. Newton, B.Se. T. J. Roberts 
H. C. Murray T. A. Simpson 
W. E. Marlborough T. S. Fatkin 


Ship and Engineer Surveyors 
C. W. Reed, B.Se. 
J. V. Naylor 


Engineer Surveyors 


L. D. Trenchard 


B. O. Gibbs E. F. Butler 
F. C. Lloyd G. H. M. Williams 
C. A. Bedford 

Electrical Engineer Surveyor ... HU. Haffner 


Sub-Office at FLEETWOOD (including Preston, Glasson Dock and 


Lytham) 


Address: Wyre Dock, Fleetwood. 
Telephone No, 730. 
Telegrams: Lloyds Register. 


MANCHESTER, with Partington, Stoke and intervening district. 


Office: Union Bank Chambers, 230, Chapel Street, Salford, 3, 
Manchester. 4 


Telephone No, Deansgate 2333 (2 lines). 
Telegrams: Lloydreg, Manchester. 


Ship and Engineer Surveyors ... G. J. Thomas 
i J. H. Milton 
Engineer Surveyors 
J. White R. J. Yorston 
D. A. Taylor R. McLellan 
A. G. Smith 
Ship Surveyor J. H. Allan 


Electrical Engineer Surveyor ... R. C. Clayton 


Leith, | 


| 


Office: Lloyds Bank Chambers, Albert Road, Middlesbrough. 
Telephone No, 43431/2. 
Telegrams: Lloyds Register. 


Principal Surveyor for the Middles- 


brough and Hartlepool Districts H. Dickerson 
Principal Engineer Surveyor for 
the North East Coast Area 
(Resident at Newcaetle-on-Tyne). 


H. P. Southwell 


Ship Surveyors A. P. Scott 
J. G. Lumley, M.B.E. 
kK. Flynn 
Ship and Engineer Surveyor ... C. N. Stuart 
Engineer Surveyors C. E. Gibbon 
E. Howey 
Surveyor for Metals T. W. Bushell 
Surveyor of Forgings and 
Castings re = ...0 od, Do Dreyer 


EF. F. Peacock 
B. Williams 
L. W. Dixon 
H. J. Martin 


Surveyors for Steel-testing duties 


| MILFORD HAVEN, with Pembroke and Tenby, and a district 


extending as far as New Quay, inclusive. 
Address: Hakin Point. - 
Telephone: 296. 
Telegrams: Lloyds Register. 


Ship and Engineer Surveyor S. D. Hemmings 


NEWCASTLE-ON-TYNE, with North and South Shields; also 


Blyth and Warkworth Harbour. 
Office: Collingwood Buildings, Collingwood Street, Neweastle-on- 
Tyne, 1. 
Telephone No. 21391—3 lines. 
Telegrams: Register. 
Principal Surveyor G. R. Edgar, M.Sc. 
Principal Engineer Surveyor for 
the North East Coast Arca 
(Resident at Newcastle-on-Tyne). 


H. P. Southwell 


Ship Surveyors 


E. H. Dean W. Ronald 
T. E. Sowden, B.Sc. — a a 
Beh Mag 2 . Little 
M4 Sal W. T. Burns 


A. C. Hunter, B.Se. 

H. McQueen, M.B.E. 
C. D. Sneddon, B.Se. 
G. Campbell 

A. T. S. Sheffer 


J. MeCallum, B.Se, 
J. H. Johnson 
W. R. D. Saxton 
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SURVEY ORS—continued. 


Ship and Engineer Surveyors 
A. Watt 


| SOUTHAMPTON, and South Coast from Littlehampton to Bridport, 


G. T. B. Seullard inclusive, also the Isle of Wight and the Channel Islands. 


J. H. Matthews T. A. Orde Office: 31-32, Oxford Street, Southampton. 
Telephone No. 2353. 

Engineer Surveyors Telegrams: Lloyds Register. 

es Bowman BE. Booker Ship and Engineer Surveyors ... J. ¥'. Nicholas 

W. A. Allan C. W. White 

A. Butler R. R. Bolton H. C, Rogers, M.A. 

J. W. Walker N. W. Thomas Engineer Surveyors J. A. Boater 
Electrical Engineer Surveyor ... R. P. Storie : G. M. McDonald 

; : i Ship Surveyors J. M. Robertson’ ~ 
Surveyor for Steel-testing duties G. B. Craig E. M. Hart 
N. W. Vine 


SUNDERLAND. 


Office: 55, Fawcett Street, Sunderland. 
Telephone No. 4093—2 lines. 


NEWPORT, MON., and Lydney. 


Office: Midland Bank Chambers, Bridge Street, Newport, Mon. 
Telephone No, 3008. 


Telegrams: Lloyds Register. Telegrams: Lloyds Register. 
Ship and Engineer Surveyor J. L. Smith Principal Surveyor A. Pieckworth, 
Engineer Surveyor A. J. Cant CRE eae 


Principal Engineer Surveyor for 
the North East Coast Area 
(Resident at Newcastle-on-Tyne). 


Ship Surveyor W. Henderson 


H. P. Southwell 


NOTTINGHAM, including Lincoln, Newark, Derby, Loughborough, Ship Surveyors BB: Greonisicd 
and Leicester. Ji ls Reine 
Office: Westminster Building, Theatre Square, Nottingham. <4 S. Forsyth 

Telephone No. 41176. NY. F. H. Dunean 

Telegrams: Lloyds Register. R M. Wilson 
Ship and Engineer Surveyor T. D. Seott Dud, Maciynen 
. ar eeni . ‘ y ne 
Engineer Surveyor H. I. Mansfield Shep ene Shionce: Suiegore: -. Ye ate 
Surveyor for Steel-testing duties W. Thorburn Engineer Surveyor T Ovlave 
Surveyors of Forgings and 
Castings y a C. S. Porter 
SCUNTHORPE (see wnder Hut). A. E. B. Galliford 
Electrical Engineer Surveyors... R. M. Hills 
S. D. Brand 


SHEFFIELD, with Chesterfield. 


Office: Barclays Bank Chambers, 2, High Street, Sheffield, 1. 
Telephone No. Sheffield 24603. 
Telegrams: Lloyds Register. 


W. Kimber 
J.C. Herriot 
B. Hill 


J. P. Smith 
I. L. Wren 


... W. I. Horton 


Ship and Engineer Surveyor 


Engineer Surveyors 


Surveyor for Metals 


Surveyor for Steel-testing duties R. Record 


SWANSEA, with Llanelly, Neath and Port Talbot. 


Office: Letricheux Buildings, Adelaide Street, Swansea. 
| Telephone No, Swansea 3860. 
| Telegrams: Lloyds Register. 


G. Dixon 
J. Grandison 
W. Malcolm, B.Se, 


L. S. Horton 
P. Harris 


Ship and Engineer Surveyors ... 


| Ship Surveyor 


Surveyors for Steel-testing duties 


SURVEYORS—PORTS ABROAD. 
EUROPE. 


Toe SURVEYORS art THE FOLLOWING PORTS, EXCEPTING IN THE CASES MARKED *, aRE EXCLUSIVELY tae OFFICERS 
OF THE SOCIETY, AND ARE NOT PERMITTED TO ENGAGE IN ANY OTHER BUSINESS OX EMPLOYMENT WHATSOEVER. 


BELGIUM. 
ANTWERP. 
Ottice: Mersey House, 1, Quai de Rouen, Antwerp. 
Telephone: 209.40. Telegrams: Register. 


Principal Surveyor for Belgium R. Lascelles 
Ship Surveyors J. A. Mavor, 0.B.E. 
H. C. Young 


A. van Haesendonek 
H. C. Murray 

G. A. Valekeneers 
E. R. Hall, B.Se. 

J. E. Martin 

N. A. Johnstone 

M. J. E. A. Mewis 


Ship and Engineer Surveyors .. 


Engineer Surveyor 


Surveyor of Forgings and 
Castings W. Hy Hatt 
Surveyors for Steel- testing duties F. Hulley 


P. H. Sahlender 


CZECHOSLOVAKIA. 
PILSEN. 
Office: Havlickova 19, Pilsen. 
Telephone: 
Telegrams: 


Surveyor for Steel-testing duties Ing. L. Melichar 


DENMARK. 
COPENHAGEN. 
Office: Holbergsgade 11, Copenhagen K. 
Telephone: Central 57 60. 
Telegrams: Engineer. 


Ship and Engineer Surveyors .... C. H. Kruhoffer 
L. F. Klausen 

K. L. Jensen 

K. Lund 

G. Buchanan, BSe. 
S. Sandersen 
W. D. Lydersen, 
H. K. Juul 


Ship Surveyors 


B.Se. 


FINLAND. 
HELSINGFORS. 


Office: Sjofartstyrelsen. 
Telephone: 33 207. 
Telegrams: Surveyor, Helsingfors, 


Ship and Engineer Surveyor ... *Ossian Tybeck 


FRANCE. 
PARIS. 


Office: 80, Boulevard Haussmann, Paris, 8. 
Telephone No. Europe 37-88. 
Telegrams: Lloydreg. 
(Communications should be addreased to Jean Taxil.) 
Surveyor for Steel-testing duties OC. E. Dielman 
(Resident at Valenciennes) 


BORDEAUX. 
Office: 38, Rue du Jardin Public, Bordeaux. 
Telephone No, 49-13. 
Telegrams: Register. 


Ship and Engineer Surveyor . *P. Fleuret 
BOULOGNE. 

Office: 26, Rue Belvalette, Boulogne. 

Telephone No. 6.57. 

Ship and Engineer Surveyor ... *R. A. Masset 


DIEPPE. 
Office: 74, Avenue de la Republque, Dieppe-Neuville (Seine Inf.). 


Ship and Engineer Surveyor ... *J. Vendeuvre 


HAVRE, with a district including the Northern ports of France. 
Office: Baraquement No. 202, Quai George V., Havre. 
Telegrams: Lloydsreg. Havre. 


Ship and Engineer Surveyors ... H. G. L. Pilditch 


L. S. Sims 
MARSEILLES. 
Office: 8, Rue de la République, Marseilles. 
Telephone: Colbert 3093. Telegrams: Lloydsreg. 
Ship and Engineer Surveyor D. A. MacFarlane 
P. Fondeur 


GERMANY. 
HAMBURG, and all ports in the British Zone. 


Office: Alstereck, Jungfernstieg, Hamburg. 

Address all Communications: c/o Naval Party 1749, ¢/o G.P.O., 
London. 

Telephone: Hamburg 353886. 


Ship and Engineer Surveyor T. D. Potts 
KIEL. 
Ship and Engineer Surveyor L. J. Coslett 


Office: Room 15, 64/68, Duesternbrooker Weg, Kiel. 
Telephone: 31240. 


GIBRALTAR. 
GIBRALTAR, with a district including Tangier, Ceuta, T'etuan 
(Rio Martin), Melilla and Villa Sanjurjo. 
Office: Port Office, Waterport, Gibraltar. 
Telephone No, 884 and 277 Automatic. 
Telegrams: Engerom Gibraltar. 


Ship and Engineer Surveyor . “W. T. Cromby 


SURVEYORS—PORTS ABROAD—continued. 


GREECE. 
PIRAUS. 
Office: 50a, Odos Notara, Pirseus. 
Telephone: No, 40-664. 
Telegrams: Register. 


Ship and Engineer Surveyor ... A. C. Bone 


HOLLAND. 


Principal Surveyor for Holland... P. H. van der Weel 
(at Rotterdam). 


ROTTERDAM. 
Office: Westerkade 5b, Post Office Box No, 701, Rotterdam. 
Telephone: 25355. 
Telegrams: Lloyds Register. 


Principal Surveyor for Holland... P. H. van der Weel 


J. van Herwerden 
M. P. Jonker 

©. Lodder 

Ir. P. J. N. Jiskoot 
A. Zur-Muhlen 

G. J. de Jong 


C. H. Bouree 
P. F. Willemse 


Ship Surveyors 


Ship and Engineer Surveyors 


A. C. Buijze 

A. van Hasselt 
Engineer Surveyor W. Boone 
Electrical Engineer Surveyor ... J. W. Wein 


AMSTERDAM. 


Office: Prins Hendrikkade 86, Amsterdam. 
Telephone No, 43895. 
Telegrams: Lloyds Register. 


K. Kuijt 
G. Verkroos 


Ship and Engineer Surveyors 


C. H. Meeuwisse 
I. G. ten Sijthoff 


Ship Surveyors 


GRONINGEN. 


Office: Botanicuslaan No. 23, Haren-Groningen. 
Telephone No. 44926. 
Telegrams: Lloyds Register. 


Ship Surveyor L. H. Wehrmeijer 


ICELAND. 
REYKJAVIK. 


Office: P:O. Box 393, Reykjavik. 
Telephone No. 3393, 
Telegrams: Jessen. 


Ship and Engineer Surveyor . *M. E. Jessen 


ITALY. 


Senior Surveyor for Italy ae) AL RS Griffith 
(at Genoa) 


GENOA AND SPEZIA. 


Office 2/3, Piazza Cavour, Genoa. 
Telephone: 22-862. 
Telegrams: Surveyors, Genoa. 


Senior Surveyor for Italy Pee PL Coyhiiian 


XxXi 


M. Costantini, B.Se. 
Ing. M. Micali 
Dott. Ing. F. Suligoi 


Dott. Ing. A. Grasselli 
E. Wilson 


G. Maggi 


Ship Surveyors 


Ship and Engineer Surveyor 
Engineer Surveyor 
Surveyor for Steel-testing duties 


| LEGHORN. 


Office: 7 via Riccardo Cipriani, Leghorn. 
| Telegrams: Benvenuto, Leghorn. 
Telephone No, 33155. 


Ship and Engineer Surveyor ... *P. L. Benvenuto 
| NAPLES, including Taranto, Bari and Palermo. 


Office: Via. A. Depretis 31, Naples. 
Telegrams: Surveyors. 


Ship and Engineer Surveyor ... F. N. Sutcliffe 
| TRIESTE. 


Office: Via Mazzini No. 9, Trieste. 
Telephone No. 44-20. 
Telegrams: Register. 


| 
Ship and Engineer Surveyors ... L. Stupari 
J. McAfee 


M. Bonivento 


S. B. Lumsden 


Ship Surveyors 
Dott. Ing. M. Versa 


MALTA. 
MALTA. 
Office: 1/18, Qui Si Sana Mansions, Sliema, Malta. 
Telephone: 
Telegrams: 


Ship and Engineer Surveyor ... *J. J. Simmons 


NORWAY. 
BERGEN. 


Office: Nordenfjeldskes Bygning, 1, Slotsgate, Bergen. 
'Celephone No, 15634 (Private No, 98547 K). 
Telegrams: Surveyor. 


Ship and Engineer Surveyor S. A. Eide, B.Se. 


OSLO, with a district extending from Halden to Lindesnaes. 


Office: Tollbodgatan 27, Oslo. 
Telephone No, 424932, 
Telegrams: Surveyor. 


Ship and Engineer Surveyor 
Engineer Surveyors 


P. Eide, B.Se. 
S. Warnecke Wang 
B, S. Witowski 


L. Tveit 
POLAND. 
GDYNIA. 
Office: c/o British Consulate General, U.L, Portowa, 13, 3rd Floor, 
Gdynia. 
Telephone: 


Telegrams: 
Ship and Engineer Surveyors .... N. C. Juniper 
L. V. Hauser, M.B.E., 


D.S.M. 


*Not an Exclusive Officer of Lioyd’s Register. 
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SURVEYORS—PORTS ABROAD—continued. 


PORTUGAL. 
LISBON. 
Office: P. Duque da Terceira 24-2°-F, Lisbon. 
Telephone No. 24218, 
Telegrams: Register. 


Ship and Engineer Surveyors ... J. Guthrie 
J. H. Nairn 
SPAIN. 
Senior Surveyor for Spain A. E. Scott 


(at Bilbao) 


BARCELONA, including San Feliu de Cuizxols to Cartagena, | 


also the Balearic Islands. 


Office: Paseo de Colon 11, Barcelona. 
Telephone No, 19601. 
Telegrams: Surveyors. 


. Ship and Engineer Surveyor F. Larrucea 


BILBAO, with a district including Vigo, Ferrol and Corunna. 


Office: Calle de Ibaiiez de Bilbao No. 22, Bilbao; Apartado de 
Correos No, 286, Bilbao. 

Telephone No. 16139. 

Telegrams: Register. 


Ship Surveyors A. E. Scott 


J. M. Barnett 


A. Coe 
R. Zubiaga, B.Sc. 
A. de Bareno 


Ship and Engineer Surveyors ... 


CADIZ, with a district including Seville, Huelva, Malaga and 


Almeria. 


Office: Hotel de Francia, Cadiz. 
Telephone No, 2319. 
Telegrams: 


Ship and Engineer Surveyor ... *A. Ewing 
SWEDEN. 


Principal Surveyor for Sweden... S. Townshend 


(at Gothenburg) 
GOTHENBURG, with a district extending from Strémstad to 
Falkenberg, also the port of Kalmar, inclusive. 


Office: Norra Hamngatan 6, Gothenburg, C. 
Telephone No, 17 02 80. 
Telegrams: Surveyor. 


Principal Surveyor for Sweden... 
Ship Surveyors 


S. Townshend 


H. J. Adams, B.Sc. 

B. Grauers, Civ.Ing. 
H. W. Larsén, Civ.Ing. 
B. Roslund 

K. G. Anander, Civ.Ing. 
S. Johnsson 

A. Sjégren 

C. O. Seotting 


Ship and Engineer Surveyors ... 


Engineer Surveyors 


(Senior Surveyor for Spain) 


HELSINGBORG, with a district extending from Halmstad to 
Landskrona, inclusive. 
Office: Kungsgatan 8, Helsingborg. 
Telephone No. 594, 
Telegrams: Surveyor. 


Ship and Engineer Surveyors ... P. O. Sjogren 


T. Osterberg 


MALMO, with a district extending from Malmé to Karlskrona, 
| inclusive. 
Office: Skeppsbron 3, Malmé. 
Telephone No, 21871. 
Telegrams: Register. 


Ship and Engineer Surveyors ... A. O. Borring 


A. Ozols 


Ship Surveyor N. S. Flensburg, Civ.Ing. 


| STOCKHOLM, with all ports on the East Coast of Sweden north 
of Kalmar, and including the Islands of Gotland and 
Aland. 

Office: Slussplan 51, Stockholm, C. 

Telephone No, 10 41 61. 

Telegrams: Lloydsregister. 


Ship and Engineer Surveyors ... H. B. Siggers 
V. T. Biilow 
S. Aspelin 


I. Lager 
H. O. Albertson, Civ.Ing. 
S.S. Widen, Civ.Ing. 


Ship Surveyor 


Electrical Engineer Surveyor ... 


| Sub-Office at BORLANGE. 


Surveyor for Steel-testing duties S. Walterson 


SWITZERLAND. 
WINTERTHUR. 


Office: Rudolfstrasse 1, Winterthur. 
Telephone No, 24421, Internal 2256. 


Telegrams: 


(Home-28482). 


Ship and Engineer Surveyor J. N. Buchanan, B.Sc. 


YUGOSLAVIA. 
SPLIT. 
Office: Slavensko Setaliste 1, Split. 
Telephone No. 3076. Telegrams: Register. 


Acting Surveyor ... ... "G@. Majeen 


*Not an Exclusive Officer of Lloyd's Register. 
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AMERICA—UNITED STATES. 


NEW YORK. 


Orrice: 17, Barrery Pace, New York, 4. 
PrINCIPAL SURVEYOR FOR THE UNITED STATES 


Suip SurRVEyors. 


W. J. Roberts, B.Eng. A 
L 


. D. MeCorkindale 
J. Todd R. 


Black 


BALTIMORE, Md. 


Office: 1223-4, Munsey Building, Baltimore, 2. 
Telephone No, Plaza 2411. 


Ship Surveyor... Te er 


Telegrams: Surveyor. 


J. G. Buchanan 


Ship and Engineer Surveyors ... R. Little 
C. B. MeGhee 
Engineer Surveyor C. H. Haman 


BOSTON, Mass., including Providence, R.J., and Bath. 


Office: Room 927, 131, State Street, Boston, 9. 
Telephone No. Hubbard 8674. 


Ship and Engineer Surveyor 


Telegrams: Surveyor. 


... *Thomas Barrie 


CHICAGO, Ill. (See wnder CLEVELAND). 


CLEVELAND, Ohio, including Lorain and Ashtabula, Ohio; also 
Chicago, Til. 
Office: Room 556, Rockefeller Building, Cleveland, 13. 
Telephone No, Main 3910. Telegrams: Lloyds. 


Ship and Engineer Surveyor L. A. Dallet 


GALVESTON, Texas, including all ports in Texas and Lake 
Charles, La. 

Office: Room 707, American National Insurance Building, Galveston, 

Telephone No, 2-2832. Telegrams: Register. 


Ship and Engineer Surveyor J. Findlay 


JACKSONVILLE, Fla., including Charleston, S.C., Savannah, Ga., 
Miami, Key West and Tampa, Fla. 


Office: Room 518, Atlantic National Bank Building, Jacksonville, 2. 
Telephone No. 5-1706. 


Ship and Engineer Surveyor ... *W. H. Stewart 


LOS ANGELES, Cal., including Long Beach and San Diego. 


Office; 1194, Anaheim Boulevard, Wilmington, Cal. (P.O. Box 575). 
Telephone No. Terminal 4-2334, 
Telegrams: Lloyds, Wilmington, Cal. 


Ship and Engineer Surveyor S. F. Boomer 


MOBILE, Ala., including Pensacola, Fla. 


Office: Room 810, Merchants National Bank Building, Mobile, 11. 
Telephone No, 2-4882. Telegrams: Register. 


Ship and Engineer Surveyor W. F. Chapman 


(TELEGRAMS, Nymdible ; 


TELEPHONE Nos., Whitehall 4-0220, 0221, 0222 & 0223.) 
Wma. BENNETT, B.Sc. 


Sip anp ENGINEER SURVEYORS. 
C. Macpherson, B.Sc. J. W. Belton Alfred W. Coates 


F, A. J. Findley W. J. Bloomfield M. S. Keller 
H. G. Saunders James A. Moore 
Electrical Engineer Surveyor .... H. G. Donald 


NEW ORLEANS, La. 


Office: Room 821, Whitney Building, New Orleans, 12, La. 
Telephone No. Raymond 8998. 
Telegrams: Ships. 


Ship and Engineer Surveyor ... *J. A. Laing 
NEWPORT NEWS, Va., including Norfolk and Richmond, Va.. 
and Wilmington, N.C. 

Office: C. & O. Terminal Building, Newport News (P.O. Box 558). 
Telephone No. 5-1661. 
Telegrams: Register. 
Ship and Engineer Surveyor 
Engineer Surveyor 


J. Sim 
R. S. Haagensen 


PHILADELPHIA, Pa. 


Office: 1600, Arch Street, Philadelphia, 3. 
Telephone Nos. Rittenhouse 3731 & 3732. 
Telegrams: Surveyors. 


Ship Surveyor R. G. S. Kennedy, B.Sc. 


Ship and Engineer Surveyors .... W. H. Runham 
S. Smyth 
Surveyor for Steel-tesiing duties J. K. Helms 


PITTSBURGH, Pa., including Columbus, Canton, Youngstown and 
districts south thereof in Ohio. 
Office: Room 1702, Law & Finance Building, Pittsburgh, 19. 
Telephone No. Atlantic 8958. 
Telegrams: Register. 


Surveyor for Steel-testing duties J. M. Grove, BSe. 


PORTLAND, Or. (see under SEATTLE). 


SAN FRANCISCO, Cal., including Stockton, Cal. 
Office: Rooms 1233-34 & 1236, Matson Building, 215, Market Street, 
San Francisco, 5. 
Telephone No. Douglas 0823. 
Telegrams: Freeboard. 


Ship and Engineer Surveyor ... E. Marlborough 


SEATTLE, Wash., with Tacoma, Bellingham, Grays Harbor and 
all ports in Washington territory; not including the 
Washington shore of the Columbia River ; also Portland,Or. 

Office: Dexter Horton Building, Seattle, 4. 
Telephone No, Elliott 8118. 
Telegrams: Lloyds. 


Ship and Engineer Surveyor... *J. F. Robertson 


*Not an Exclusive Offeer of Lioyd’s Register. 
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NETHERLANDS WEST INDIES. PANAMA CANAL ZONE. 
ARUBA, including Lake Maracaibo, BALBOA, with a district including all ports in the Panama Canal 
Office: P.O. Box 175, San Nicolas, Aruba, N.W.I. Zone. 
ine iy <a Peek Pelee Bb, pacts Serminel Building, Balboa: P.O. Box 304. 
Ship and Engineer Surveyor ... W.S. Holness Telegrams: Register, Balboa. 
Ship and Engineer Surveyor ... W. C. Cowin 


CURACAO. 


Office: Handelskade 6, Willemstad; P.O, Box 169, Curagao. 
Telephone No, 2384, 
Telegrams: Register. 


Ship and Engineer Surveyor ... COC. H. Westbury 


CANADA AND NEWFOUNDLAND. 


PRINCIPAL SURVEYOR FOR CANADA B22 Be ae aut cae ot sea a ... N. Dosson. 


Orrice: 231, St. James Street West, Montreau, P.Q. TELEGRAMS: Register. 


HALIFAX, N.S. SAINT JOHN, N.B. 
Office: 37, Furness Withy Building, Halifax. Office: 147, Prince William Street, P.O. Box 658, St. John, N.B. 
Telephone No. Bishop 7506. : bi alte 3-2789. 
Telegrams: Lloyd, Halifax, N.S. elegrams: 


Rite nascar uh eit Ship and Engineer Surveyor ... W. Heatlie 


Ship and Engineer Surveyor ... G. Peddie 


TORONTO, Ont., with a district including all ports on the Canadian 
side of the Great Lakes from Kingston, Ont., to Port 
Arthur, Ont., inclusive. 
Office: Crown Office Building, 26, Queen Street East, Toronto. 
MONTREAL AND QUEBEC, with a district including the River Telephone No. Elgin 2637. Telegrams: Shipsurvey. 
St. Lawrence. 
Office: 231, St. James Street West, Montreal, P.Q. 


Telephone No, Marquette 6386. 
Telegrams: Register. 


Ship and Engineer Surveyor ... John Stephen 


Principal Surveyor for Canada ... N. Dobson VANCOUVER AND VICTORIA, B.C., including Vancouver Island, 
and all ports in British Columbia. 
Ship Surveyors ... se .. H.L. Walker Office: 1519, Marine Building, Vancouver, B.C. 
A. Tislop Telephone No, Pacific 5188. Telegrams: Registrar. 
Be, acaba Quebec) Ship and Engineer Surveyors .... R. Rennie, M.B.E. 
Bats g W. Nichols J. A. Stewart 
gineer Surveyors es ey . Nicholson R. Chaleraft 
Ship and Engineer Surveyors ... T. O. Morris D. J. Archibald 
D. Halkett 
(Resident at Quebec) 
NEWFOUNDLAND. 
ST. JOHN’S. 
Office: Kings Wharf Building, St. John’s. 
| Telephone No, 1697M. Telegrams: Surveyor. 


| Ship and Engineer Surveyor ... R. A. Harvey 
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SURVEYORS—PORTS ABROAD—continued. 


BRITISH WEST INDIES. 
KINGSTON, Jamaica. 


Office: Royal Mail Building, Port Royal Street, Kingston. 
Telephone No. 2930, 
Telegrams: Edwat, Jamaica. 


Ship and Engineer Surveyor ... *E. Watson 


PORT OF SPAIN, Trinidad. 


Office: c/o G. F. Huggins & Co., Ld. 
Telephone No, 7211. 
Telegrams: Cubitt, care Huggins & Co., Port of Spain. 


Ship and Engineer Surveyor ... *J. C. Cubitt 


CUBA. 
HAVANA. 
Office: San Pedro 16, Apartado 843, Havana. 
Telephone No. M.-6908. 
Telegrams: Tomholmes, Havana. 


Ship and Engineer Surveyor ... *T. F. Holmes 


SOUTH AMERICA. 


BUENOS AIRES and ROSARIO; also MONTE VIDEO. 


Office: Calle 25 de Mayo 158, Buenos Aires. 
Telephone No, Avenida 2364. 
Telegrams: Surveyors. 


Ship and Engineer Surveyors W. Rennie 
C. N. Thomas 
R. W. Stonehouse 


H. Taylor 


| 
| 
| 
| 
| 


GEORGETOWN, Demerara. 


Office: 12, Water Street, Georgetown. 
Telephone No. Central 686, Georgetown. 
Telegrams: Greathead, c/o Perikles, Demerara. 


Ship and Engineer Surveyor ... *B. L. Greathead 


RIO DE JANEIRO. 


Office: Rua da Candelaria 80, 6th Floor; Caixa Postale 4481, Rio de 
Janeiro. 

Telephone No, Norte 23.2523, 

Telegrams: Surveyor, Rio de Janeiro. 


Ship and Engineer Surveyor M. Caldwell 


TALCAHUAND, Chile, with a district extending from Talca in the 
north to Chiloe in the south. 


Office: Avda. P. de Valdivia, Talcahuano; Casilla 245. 
Telephone No. 
Telegrams: Lloydsreg, Taleahuano. 


Ship and Engineer Surveyor Capt. V. Espejo 


VALPARAISO, Chile. 


Office: Casilla 148, Valparaiso. 
Telephone No. 4604. 
Telegrams: Airdrie. 


Ship and Engineer Surveyor C. R. Roweliffe 


AFRICA. 


EGYPT AND RED SEA. 
ADEN. 
Office: Hedjuff, Aden. 
Telephone No. Hedjuff 149. 
Telegrams: Lloydsur. 


Ship and Engineer Surveyor ... *S. C. Buchan 


ALEXANDRIA. 
Office: “Al Bassir” Building, 5, Rue Adib Bey Isaac, Alexandria. 
Telephone Nos, 25088 & R. 563. 
Telegrams: Register. 


Ship and Engineer Surveyor C. R. Maplestone 


PORT SAID and SUEZ. 


Office: Ground Floor, A. Marin Building, 36, Chareh Sultan Hussein, 
Telephone No. 2686, Port Said. 
Telegrams: Register. 


Ship and Engineer Surveyor J. de Wolf 


NORTH AFRICA. 
ALGERIA AND TUNISIA. 


ALGIERS. 
Office: 19, Boulevard Carnot, Algiers. 
Telephone No, 325-22 and 735-44. 
Telegrams: Vandam, c/o Amas. 


Ship and Engineer Surveyor ... *R. J. van Dam 


NIGERIA. 
LAGOS. 
Office: Kakawa House, Kakawa Street, Lagos. 
Telephone: Telegrams: Lloydsreg, Lagos. 


Ship and Engineer Surveyor to 
Lloyd’s Register and British 


Corporation D. Ross Innes 


*Not an Exclusive Officer of Lloyd’s Register. 
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SOUTH AND EAST AFRICA. 


Principal Surveyor for South 
and East Africa on ... A. H. Boyle, D.s.c. 


(at Cape Town) 


CAPE TOWN. 
Office: 104, Commonwealth Building, Adderley Street, Cape Town. 
Telephone No. 2-4493. 
Telegrams: Lloydsreg. 


Ship and Engineer Surveyor A. H. Boyle, D.s.c. 


(Principal Surveyor for South 
and East Africa) 


Engineer Surveyor J. Howarth 


| PORT ELIZABETH. 


Office: 6, Villiers Road, Walmer, Port Elizabeth. 
Telegrams: Donkin, Humewood, Port Elizabeth. 


... "A, Donkin 


Ship and Engineer Surveyor 


| PORT NATAL. 


Office: 23/24, Cato House, 340, Smith Street, Durban; P.O. Box 170. 
Telephone No. 24092. 
Telegrams: Lloydsreg, Durban. 


Ship and Engineer Surveyors ... P. F. Balfour 


J. A. van Lare 


ASIA. 


ADEN. 
ADEN (See wnder Eaypr anp Rep Sra). 


CHINA. 


SHANGHAI, including Woosung, Chinkiang and Nanking. 


Office: Jardines Building, 27, The Bund, Shanghai. 
Telegrams: Register. 
Telephone No, 15874. 


Ship and Engineer Surveyor ... C. Ritchie 
_ TIENTSIN. 


Office: 151, Chang Cheng Lu, Tientsin. 
Telegrams: Seaworthy. 


Ship and Engineer Surveyor ... *R. G. Lapper 


EAST INDIAN ARCHIPELAGO. 
BATAVIA. 


Office: c/o Hotel de Nederlanden, Rijswijk, Batavia-Centrum. 
Ship and Engineer Surveyor J. F. Vrouwes 


MACASSAR. 


Ship and Engineer Surveyor ... *T. R. van Dam 


MANILA, P.I., and ports in the Philippine Islands. 


Office: 240, Dasmarinas, Manila. 
Telephone No, 2-17-13. 
Telegrams: Register. 


Ship and Engineer Surveyor 
SOURABAYA. 
Office: Marine Etablissement, Sourabaya, Java. 
Ship and Engineer Surveyor ... *Eng.-Comdr. 
C. van der Linden 


... *C. B. Nelson 


HONG KONG. 
HONG KONG. 
Office: Shell House, Queen’s Road, Hong Kong. 
Telephone: 
Telegrams: Marine. 


Ship and Engineer Surveyors... J. A. Anderson 


F. B. Gill 
INDIA, PAKISTAN, CEYLON, BURMA, SIAM, 
COCHIN-CHINA AND STRAITS SETTLEMENTS. 
BANGKOK. 


Office: c/o Borneo Co., Ld., Bangkok. 
Ship and Engineer Surveyor ... *N. A. Richardson 


BOMBAY. 


Office: Laxmi Building, Ballard Road, Bombay. 
Telephone No. 23335. Telegrams: Surveyor. 


Ship and Engineer Surveyors ... J. Rundle 
| R. Rodger 
T. H. Noel 

CALCUTTA. 


Office: 9, Netaji Subhas Road, Calcutta. 
Telephone No, 1182. 


Ship and Engineer Surveyors 


Telegrams: Freeboards. 
... R. Shaw 
C. S. Newton 


COLOMBO. 


Office: 194, P.O. & B.I. Building, York Street, Colombo. 
Telephone No. 3694. Telegrams: Register. 


Ship and Engineer Surveyor . F. E. Turpie 
| KARACHI. 
Office: c/o Messrs. G, B. Potts & Co., Mercantile Bank Building, 


Telegrams: Freeboard, Karachi. 


Ship and Engineer Surveyor... *J. Johnston 


MADRAS. 


Office: c/o Port Trust, Madras, 8. India. 
Telephone: 2965 Office, 3461 Residence. 
Telegrams: White, Port Trust, Madras. 


Ship and Engineer Surveyor... *S. W. White 


RANGOON. 
Office: c/o Port Commissioners, Rangoon. 


Ship and Engineer Surveyor ... *R. P. R. Taylor 


| SINGAPORE. 


Office: 2, Laidlaw Building, Battery Road, P.O, Box 480, Singapore. 
Telephone: 2861. 
Telegrams: Surveyor. 


Ship and Engineer Surveyor J. Wormald, B.Sc, 
VIZAGAPATAM. 


Office: P.O. Box 109, Vizagapatam Port, Vizagapatam, 8S. India. 
Telegrams: Surveyor, Vizagapatam. 


Ship Surveyor R. H. T. Gordou 


*Not an Exclusive Officer of Lloyd's Register. 
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AUSTRALIA AND 


PrincipAL SURVEYOR FOR AUSTRALIA AND NEw ZgALAND 


ADELAIDE, S.A. 
Office: Institute Chambers, Divett Street, Port Adelaide. 
Telephone No, Y.1547. 
Telegrams: Dinwoodie. 


Ship and Engineer Surveyor... *C. E. Hall 


AUCKLAND, N.Z. 
Office: 63, Endeans Buildings, Queen Street, Auckland. 
Telephone No, 43-163. 
Telegrams: Somisto. 


Ship and Engineer Surveyor ... *W. Richard Smith 


BRISBANE (Queensland). 
Office: Orient Line Building, Eagle Street, Brisbane. 
Telephone No. 4189. 
Telegrams: Register. 


Ship and Engineer Surveyor J. E. North 


CHRISTCHURCH & LYTTELTON, N.Z. 


Office: Civic Chambers, 213, Manchester Street, P.O. Box 1171, 
Christchurch. 

Telephone No, 37-527 (Office), 30-063 (Residence). 

Telegrams: Oileng. 


Ship and Engineer Surveyor ... *&. P. Combellack 


DUNEDIN, N.Z. 
Office: Colonial Mutual Assurance Buildings, 276, Princes Street, 
Dunedin, C.I. P.O. Box 904. 
Telephone No. 10-672. 
Telegrams: Cellular. 


Ship and Engineer Surveyor ... *G. W. Martin 
FREMANTLE, W.A. 


Office: 21, Phillimore Street, Fremantle, P.O. Box 16. 
Telephone No, 2699. 
Telegrams: Mardav. 


Ship and Engineer Surveyor ... *W. G. Davies 


NEW ZEALAND. 


H. A. Garnett 
(at Sydney) 


LYTTELTON, N.Z. (see Curistcuurcs, N.Z.). 


MELBOURNE (Victoria). 


Office: New Zealand Chambers, 483, Collins Street, Melbourne, 
Telephone No. M.U.2486. 
Telegrams: Reports. 


Ship and Engineer Surveyor P. A. McIntyre 
Engineer Surveyors cae ... Jd. H. Cowell 
J. E. Thompson 


NEWCASTLE, N.S.W. 


Office: T. & G. Building, Newcastle, N.S.W.; P.O. Box 64, 
Telephone No. 1189 Newcastle. 
Telegrams: 


Ship and Engineer Surveyor ... *E. M. Hughes 


SYDNEY, N.S.W. 


Office: 4, Bridge Street, Sydney. 
Telephone No. B.W.7023-Automatic. 
Telegrams: Miramar. 


Ship and Engineer Surveyors ... 


H. A. Garnett 
Principal Surveyor for 
Australia and New Zealand. 


B. P. Fielden 
W. B.C. Elder 
A. MeBurney 
F. K. L. Birk 
H. Gerrard 


Engineer Surveyors 


WELLINGTON, N.Z. 


Office: Nathans Buildings, Wellington; G.P.O. Box 996. 
Telephone No. 43-624. 


Telegrams: Lloydsreg, Wellington. 
Ship and Engineer Surveyor J. Davidson 


WHYALLA. 
Office: ¢/o Shipyard, The Broken Hill Proprietary Co., Ld., Whyalla. 


Ship Surveyors ... wee sc eeeraue 
W. C. Millar, B.Sc. 


*Not an xclusive Officer of Lloyd's Register. 


No. 71, Fenchurch Street, London, E.C.3. 
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LLOYD'S REGISTER OF SHIPPING. 


ae 


RULES AND REGULATIONS. 


Section 1. Tus Society, founded in 1760 and reconstituted in 1834, was established for the 
purpose of obtaining for the use of Merchants, Ship Owners, and Underwriters, a faithful and accurate 
Classification of Mercantile Shipping, and for the government of which the following Rules and 
Regulations have been from time to time adopted. 


Section 2. A Register Book to be printed annually for the use of Subscribers, containing the 
names of the Ships with other useful information, and the Character assigned, where the vessels are classed 
by the Society ; also the names, &e., of all Ships of 100 tons and upwards unclassed by this Society. 


Section 3. Each person subscribing the sum of Twelve Guineas per annum (or such other 
sum as the General Committee may fix) to be considered a Member of the Society, and entitled for his 
own use to one copy of the Register Book. 


Section 4. The Subscription of Public Institutions to be Twenty Guineas per annum unless 
the copies be periodically posted with type with additions and corrections throughout the year, in 
which ease the subseription for each copy supplied will be Thirty Guineas per annum. 


Section 5. In the ease of all other Subscribers, including Marine Insurance Companies, the 
subscription to be Twelve Guineas per annum for each copy, unless periodically posted with type with 
additions and corrections throughout the year, in which ease the subscription will be Twenty-five 
Guineas per annum for each copy supplied. 


Section 6. For the convenience of Subscribers not resident in London, or whose Register Books 
are not posted, a Supplement, containing the additions to, and corrections made in, the Register Book 
to be printed fortnightly, in such convenient form as to admit of its transmission by Post, so that such 
parties may be furnished, from time to time, with the latest and most complete information. 


Section 7. The superintendence of the affairs of the Society to be under the direction of a 
General Committee composed of Merchants, Ship Owners, and Underwriters (twenty-four elected in 
London, namely, nine by the Committee of Lloyd’s, twelve by the Committee of the London General 
Shipowners’ Society, and three by the Committee of the Institute of London Underwriters, and thirty- 
seven at the principal Outports), and the following, namely :— Shipbuilders and/or Engineers, not 
exceeding ten, who may be elected by the General Committee; additional Members not exceeding 
twelve, who may be elected by the General Committee; past Chairmen, Deputy-Chairmen, and 
Chairmen of Classification of the Society, who may be elected by the General Committee, and the 
following ez-officio members, namely :—The Chairman, or, in his absence, the Deputy-Chairman, of 
the Corporation of Lloyd’s; the Chairman, or, in his absence, the Deputy-Chairman, of the London 
General Shipowners’ Society; the Chairman, or, in his absence, the Deputy-Chairman, of the Institute 
of London Underwriters, and the Chairman of each Branch Committee established abroad. 
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6 LLOYD’S REGISTER OF SHIPPING. 


Any member (except an ex-officio member, or a member elected by the General Committee) 
who fails to attend any meetings of the General Committee for a period of six consecutive months, 
without leave of absence, shall cease to be a member, and his place shall be filled up in the 
usual way. 


Norr.—Official intimation to be given in June of each year whether the Chairman or Deputy- 
Chairman of the Corporation of Lloyd’s, the Chairman or Deputy-Chairman of the London General 
Shipowners’ Society, and the Chairman or Deputy-Chairman of the Institute of London Underwriters, 
are to be the ex-officio members for the ensuing twelve months. 


Section 8. The General Committee reserve the right of varying or withdrawing the repre- 
sentation of Outports, and of Shipbuilders and Engineers; also the representation of Shipbuilders, 
Engineers, Steel Makers, and Forgemasters on the Technical Committee hereinafter mentioned, as 
well as the mode of election of members. 


Section 9. 1. Seven of the Members elected in London, namely, three representatives of 
Lloyd’s, three representatives of the London General Shipowners’ Society, and one representative 
of the Institute of London Underwriters, to retire annually by rotation, but to be eligible for 
re-election. The vacancies so arising to be filled by the election of three representatives by the 
Committee of Lloyd’s, three representatives by the Committee of the London General Shipowners’ 
‘Society, and one representative by the Committee of the Institute of London Underwriters. 


2. Of the Members elected at the Outports twenty-one to retire at the end of four years, and 
seven of the Members elected at Liverpool and the nine Members elected at Glasgow to retire 
annually. The retiring Members are eligible for re-election. 


3. All Members elected by the General Committee are to retire at the end of four years, and are 
to be eligible for re-election. 


Section 10 The Committee to appoint Sub-Committees of Classification, to be so regulated 
that each Member of the General Committee may, in rotation, take his turn of duty thereon throughout 
the year. 


Section 11. The Committee to appoint from their own body, annually, a Chairman and Deputy- 
Chairman; and also a Chairman or Chairmen of the Sub-Committees of Classification. 


Section 12. The Secretary, Clerks, and Servants of the Society, and the Surveyors, to be 
appointed by and be under the direction of the General Committee. 


Section 18. Special meetings to be convened by order of the Chairman, or Deputy-Chairman, 
or on the requisition of any three Members. 


Section 14. All elections and appointments to be made by ballot, excepting when in the election 
of Chairman, Deputy-Chairman, or Chairman or Chairmen of the Sub-Committees of Classification, 
only one person is nominated for each office. 


Section 15. No Member of the Committee to be permitted to be present on the decision of the 
classification of any ship of which he is the owner. or wherein he is directly, or indirectly, interested. 
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Section 16. 1. The Committee to be empowered to make such Bye-laws for their own govern- 
ment and proceedings as they may deem requisite, not being inconsistent with the original Rules and 
Regulations under which the Society was established; but no new Rule or Bye-law to be introduced 
or any Rule or Bye-law altered, without special notice being given for that purpose at the Meeting 
of the Committee next preceding that at which such Motion is intended to be made; such notice to be 
inserted in the summons convening the meeting. 


2. No new Rule, or alteration in any existing Rule materially affecting the classification of Ships, 
to be applied compulsorily to vessels of which the plans have been submitted and approved before the 
expiration of six months after the date when the change has been adopted. 


Section 17. 1.—Technical Committee of Lloyd’s Register of Shipping. 


2. The Technical Committee to be constituted as follows :— 
Ship Under- Ship- 


Ex-officio— Owners. writers. builders. Engineers. Others. TOTAL. 
The Chairman of Lloyd’s Register ... me 1 = ~ - - 1 
The Deputy-Chairman of Lloyd’s Register... ai - - = - 1 
The Chairman of Sub-Committees of Classi- 

fication oa Sa ad ee ee - is ~ - - i 

Nominated by— 

The General Committee of Lloyd’s Register 5 3 2 2 ~ 12 
The Institution of Naval Architects ad - ~ 1 1 ~ 2 
The North-East Coast Institution of 

Engineers and Shipbuilders... - ~ 1 ut - 2 
The Institution of Engineers and Ship- 

builders in Scotland ies me ma - ~ 1 Hl - 2 
The Shipbuilding Conference Sie we ~ ~ 5 - - 5 
The National Association of Marine Engine- 

builders <ek ae Pee es - - - 3 - 

The Institute of Neate: Engineers .. uN - - - nf - 1 


The Society of Consulting Marine worn 
and Ship Surveyors ate os a" - - - 1 - 1 


The Dry Dock Owners’ and Repairers’ 


Central Council ... RY: ag ‘i - - - - 2 2 
The Iron and Steel Institute ... a eh - - - - il cl 
The British Iron and Steel Federation ... ~ ~ ~ - 1 at 
The National Forgemasters’ Association ... _ -- - - il 1 
The Honourable Company of Master Mariners - - - = 1 1 
The Institution of Electrical Engineers... - - - - 1 1 
The British Electrical and Allied Manu- 

facturers’ Association saa $04 ts _ - - - ul 1 
The Technical Committee... a 3 Se - 2 2 - 7 
Representatives of Branch Committees of 

Lloyd’s Register abroad ... 5 is - Ls ~ r 5 5 

*Superintendents. 10 4 12 12 13 51 


The above nominations to be subject to confirmation by the General Committee. 
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3. The function of the Technical Committee is to consider any technical problems connected with 
the Society’s business, and any proposed alterations in the existing Rules, or frame new Rules, for the 
classification, survey and building of ships and machinery. 


4. The term of office of all members to be four years, one-fourth retiring each year, the members 
so retiring to be eligible for renomination for a second term. No member, other than the Chairman 
and/or Vice-Chairmen, who has served for two periods of four years to be eligible for renomination 
for a third term until after the expiration of at least one year. In the event of any vacancy 
oceurring before the expiration of a term of four years a representative to be nominated to fill the 
vacancy for the unexpired portion of the term. 


5. With the exception of the Superintendents nominated by the Technical Committee, only those 
who are actually partners in firms, or directors or managers of joint stock companies, or of similar 
status, to be eligible for membership. 


6. The Technical Committee to appoint from their own body, biennially, a Chairman, who must 
be a member of the General Committee, and, if desired, two Vice-Chairmen, who need not be members 
of the General Committee. The same members to be not eligible to hold office for more than four 
years in succession, unless on the occasion of the third election a ballot—to be taken whether there 
be any other candidates or not—shows a majority in their favour of at least three-fourths of the 
members present. The appointment of Chairman and of Vice-Chairmen to be confirmed by the 
General Committee. 


7. Meetings of the Technical Committee to be convened as often and at such times and places 
as may appear necessary, but there shall be at least three meetings in each year. 


8. Members desiring to propose alterations in, or additions to, the Rules for the classification, 
survey or building of ships and machinery shall give notice of all such proposals in writing to the 
Secretary. 

Every meeting to be convened by notice from the Secretary, if possible one month before the 
date of meeting; and the Secretary to send to each member an agenda paper as soon as possible 
thereafter. 


9. Any proposal of the Technical Committee involving any amendment of, or addition to, the 
Rules for the classification, survey or building of ships and machinery to be reported to the General 
Committee, who will refer them to a Special Meeting of the General Committee, as required by 
Section 16 of the Rules. 


10. The Technical Committee to be empowered :— 
(i) to draw up, if they so desire, by-laws for governing procedure at meetings; 
(ii) to appoint Panels of the Committee; 
(iii) to co-opt to the main Committee, or to such Panels, representatives of any organisation 
or industry or private individuals for the purpose of considering any particular 
problem. 


11. The General Committee reserve to themselves the right of varying, adding to, or rescinding, 
at their discretion, any or all the foregoing Rules. 


Section 18. All Reports of survey to be made in writing by the Surveyors according to the 
form prescribed, and submitted for the consideration of the General Committee, or of the Sub- 
Committees of Classification; but the character assigned by the latter to be subject to confirmation by 
the General Committee. 


Section 19. 1. The reports of the Surveyors (and all documents and proceedings relating to the 
classification of ships) are to be carefully preserved and shall, subject to the approval, in his absolute 
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discretion, of the Chairman, or the Deputy-Chairman, or the Chairman of the Sub-Committees of 
Classification, be open to the inspection of the Owner and of any other person authorised in writing 
by the Owner. 


2. Copies of the original reports (if the ships be already classed, but not otherwise), so far as 
relates to the dimensions, seantlings, fastenings, and materials, in eases where the correctness of the 
reports in these particulars is certified by the builders. are granted on application. 


Section 20. Ships which have been built at a port where there is not a Surveyor are to be 
surveyed on their arrival at a port to which a Surveyor has been appointed. In carrying out this 
survey, due regard is to be had to the circumstance of such vessels having been exempted from 
supervision while building. 


Section 21. In every ease in which the Character assigned to a ship may be proposed, on survey, 
to be reduced, notice is to be given in writing to the Owner, Master, or Agent, with an intimation that 
if the reduction be objected to, the Committee will be ready to direct a special survey, on the Owner, 
Master, or Agent agreeing to pay the expenses attending the same, provided on the said survey there 
shall appear sufficient ground for the proposed reduction. 


Section 22. 1. When the Surveyors consider repairs to be requisite, they are respectfully to 
communicate the same in writing to the Owner, Master, or Agent, and if such repairs be not entered 
upon within a reasonable time, a corresponding report is to be made, as soon as possible, to the 
Committee for their decision thereon. 


2. All repairs of Ships or Machinery required at Ports where there is a Surveyor to this Society, 
in order to their obtaining a Character in the Register Book, or to their retaining the Characters 
assigned to them therein, must be carried out under the inspection, and to the satisfaction of the 
Society’s Surveyors. Ships or machinery repaired at Ports where there is no Surveyor to this Society 
must be surveyed by one of the Society’s Surveyors at the earliest opportunity. 


Section 28. Parties considering the repairs suggested by the Surveyor to be unnecessary or 
unreasonable may appeal to the Committee, who will direct a special survey to be held; but should 
the opinion of the Surveyor be confirmed by the Committee, then the expense of such special survey is 
to be paid by the party appealing. 


Section 24. The Surveyors to the Society not to be permitted (without the especial sanction 
of the Committee) to receive any fee, gratuity, or reward whatsoever for their own use or benefit, for 
any service performed by them in their capacity of Surveyors to this Society, on pain of immediate 
dismissal. 


Section 25. The Surveyors will be directed to attend on Special Surveys of ships or machinery 
while building or under damage or repair, when required by Merchants, Shipowners, or Underwriters ; 
the charge for which is to be regulated according to the nature and extent of the service performed. 
In all cases, the application for the assistance of the Surveyors must be made in writing addressed 
to the Secretary. 


Section 6. While the Committees of the Society use their best endeavours to ensure that the 
functions of the Society are properly executed, it is to be understood that neither the Society nor any 
Member of any of its Committees is under any circumstances whatever to be held responsible for any 
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inaccuracy in any report or certificate issued by the Society or its Surveyors, or in any entry in 
the Register Book or other publication of the Society, or for any error of judgment, default or 
negligence of any of its Committees or any Member thereof, or the Surveyors, or other Officers or 
Agents of the Society. 


Section 27. The Funds and Accounts to be under the authority and control of the Committee. 


Section 28. Fees are chargeable for all surveys held by the Society’s Surveyors at ports in the 
United Kingdom in accordance with established scales. 


For all surveys held at ports abroad a fee will be chargeable according to the nature and extent of 
the services rendered. 


Travelling expenses incurred by the Surveyors in connection with the above services are also 
chargeable. 


Section 29. The class of a vessel is liable to be withheld, or, if already granted, may be 
withdrawn or expunged from the Register Book in the case of non-payment of any fees or expenses 
chargeable on account of such vessel. 


Section 30. Certificates of Classification, signed by the Chairman, Deputy-Chairman, or 
Chairman of the Sub-Committees of Classification, and countersigned by the Secretary, will be granted 
on application. 


71, Fencuurce Street, Lonpon, E.C.3. 
31st July, 1947. 
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GENERAL REGULATIONS 


RELATING TO THE 


CLASSIFICATION OF STEEL VESSELS. 


1. Classification. (w General. —Steel vessels built in accordance with the Society’s Rules and 
Regulations, or with alternative arrangements equivalent thereto, will be classed so long as they are 
found upon careful annual and periodical survey to be in a fit and efficient condition for the safe 
conveyance of dry and perishable cargo. 


(b) Class 100A.—This class will be assigned to steel vessels built in accordance with the Society’s 
Rules and Regulations and the scantlings set forth therein for vessels having the maximum draught 
permitted by the dimensions. 


(c) Class 100A “With Freeboard.”.—This class will be assigned to steel vessels built in accordance 
with the Society’s Rules and Regulations and the scantlings set forth therein for vessels having less 
than the maximum draught permitted by the dimensions, or such modification in these scantlings as 
may be approved in any special ease by the Committee with the written consent of the owners. 


(d) Class 100A ‘Carrying Petroleum in Bulk.”—This class will be assigned to steel vessels built 
in accordance with the “Rules for the construction of vessels intended to carry petroleum in bulk.” 
Where departures from these Rules are permitted on account of the nature of the cargo and other 
circumstances the class may be suitably modified. A special notation will be added to indicate the 
system of construction adopted. 


(e) Class {00A ‘For Special Service.’'\—Vessels in which the scantlings are equivalent to the 
general requirements of the Rules and the special tables for such vessels may be classed |00A, with a 
notation showing the particular service in which they are engaged, as—|00A “Dredger.” 

(f) Class A “For Special Service.’ —Vessels intended for special services may receive the class A 
without a numeral prefixed, provided the details of the scantlings and arrangements are approved by 
the Committee. Where the vessel is intended for other than river or inland water service the elass will 
be—“With Freeboard.” 


To the class A will be affixed notations showing the particular services for which the vessels are 
intended, such as “For river services”; “For towing services”; “For Channel services” and “For 
coasting services.” 


In the case of vessels intended for channel and coasting services, the particular Channel and 
geographical limits of coasting will be defined, e.g., “Bristol Channel”; “Newhaven-Dieppe” and 
“Buenos Aires and Monte Video.” 


(g) Notation for Ice Strengthening :—Where a special notation “Strengthened for Navigation in 
Ice” is desired, additional strengthening is to be fitted in accordance with Section 40. 


(h) Equivalent Arrangements.—Deviations from the Rules will be allowed provided they are 
submitted to the Committee and considered by them to be equivalent to the requirements of the Rules. 

The builder shall obtain the owner’s sanction to such deviations when the Committee deem it to be 
necessary. 

2. Submission of Plans.—Where it is intended to build vessels for classification in the 
Register Book, plans of midship section and profile with deck and other plans showing the proposed 


dimensions, scantlings and arrangements, are to be submitted by the Builders through the local 
Surveyors for the approval of the Committee. 
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3. Proper Loading of Vessels.—The scantlings and arrangements given in the Rules are 
not framed to provide for any special concentration of loading, and if such is proposed to be adopted 
the Committee may require additional strengthening to be fitted. 

Where an owner desires the Committee to make provision for exceptional ballast or loaded 
conditions, arrangements should be made so that the necessary particulars be given on the plans 
when these are submitted for approval. 


4. Special Survey during Construction.—Vessels intended for classification in the Register 
Book are to be built under the Society’s Special Survey and vessels so built will be entitled to the 
distinetive mark *¥ in the Register Book. 

During the progress of construction, from the laying of the keel to the completion of a vessel, it 
is the duty of the Surveyors to examine the material and workmanship in order to ensure that the 
requirements of the Rules and the approved plans are satisfactorily carried out. The Surveyors are 
required to point out as early as possible anything that is objectionable, or that is not in accordance 
with the Rules or with the plans approved by the Committee for the particular vessel. 


5. Equipment.—tThe figure 1 placed after the character assigned to a vessel indicates that the 
anchors, cables, and hawsers of a vessel are in good and efficient condition and are in accordance with 
the requirements of the Rules. 

In the ease of vessels classed “For Special Services,” the figure 1 indicates that the equipment is 
considered by the Committee to be sufficient for the particular service in which the vessel is to be 
engaged. 

In eases in which the requirements of the Rules as to equipment have not been complied with, or 
in which the equipment is found to be insufficient in quantity or defective in quality, a line will be 
inserted in place of the figure 1, thus 100A-.- 

6. Main and Auxiliary Engines and Boilers. Genera/—The main and auxiliary engines 
and boilers, steering engines, all pumps, evaporators, and feed water heaters and pressure filters for 
essential services of vessels intended for classification, or already classed, in the Register Book, are to 
be constructed under the Society’s Special Survey. Appropriate records will be made in the Register 
Book in red, such as *XLMC3,45 (Lloyd’s Machinery Certificate 3,45), or *"NE&B3,45 (New Engines 
and Boilers, 3,45), or **NE3,45, or *"NB3,45. 

7. Novel Forms of Construction.—Where the proposed construction of a vessel or of the 
engines or boilers is novel in design or involves the use of unusual material, and where experience has 
not sufficiently justified the principle or mode of application involved, the notation “Experimental” 
will be inserted under the class of the vessel in the Register Book, where the Committee consider such 
a course is desirable. 

If, in the opinion of the Committee, the engines or boilers are so inefficient as to imperil the 
vessel’s safety, no class will be assigned to the vessel. 


8. Date of Build.—The date of completion of the Special Survey of vessels built under the 
Society’s inspection will be taken as the date of build. 


9. Vessels not built under Survey.—The requirements of the Committee for the classification 
of vessels which have not been built under the Society’s Survey are set forth in the Rules. 


10. Periodical Special Surveys. (a) Genera/.—To entitle steel vessels to retain the characters 
assigned to them in the Register Book, they are required to be subjected to Periodical Special Surveys. 
These surveys become due at 4-yearly intervals, the first from the date of build and thereafter from 
the date of the previous Periodical Special Survey. 

A Periodical Special Survey may be commenced at any time, but must be completed within 12 
months. No survey must extend beyond 6 months after its due date. 
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In any ease in which a vessel upon completion is not immediately put into commission, but is laid 
up for a period, the Committee, upon application by the Owner, prior to the vessel’s proceeding to sea, 
may direct an examination of the vessel to be made in dry dock by the Society’s Surveyors, and if as 
the result of such survey the vessel as regards hull, engines, boiler and equipment be reported in all 
respects free from deterioration, the next Periodical Special Survey becomes due 4 years from the date 
of such examination. 


(b) Record of Periodical Special Surveys in Register Book.—Vessels which have satisfactorily 
passed a Periodical Special Survey will have notations made against their names in the Register Book 
indieating the date and place of such survey, thus :—ssLon.4,46. Vessels which have complied with 
the full Special Survey requirements for vessels 24 years old and every 12 years thereafter, will have 
a record of ssLon.4,46(Dr.), indicating that the special drilling clause has been complied with. 
Where a Periodical Special Survey is not completely carried out at one time, the date recorded in the 
Register Book will be the date at which the principal part of the requirements is complied with. 

(c) In the cases of vessels carrying petroleum in bulk, the Committee will be prepared, at the 
request of the Owner, to sanction the examination and testing of the oil compartments so that all the 
compartments are examined and tested every 4 years, and that the period which elapses between 
consecutive examinations and testing of each compartment shall not exceed 4 years, 

In such eases the Certificate of Classification will be endorsed “Progressive Survey of Oil Tanks” 
and this notation will also be printed in the Register Book. 


(d) Annual or Occasional Surveys.—All vessels are subject to Annual or Occasional Surveys, when 
practicable. The requirements in respect of such surveys are set forth in the Rules, page 28. 


(e) Main and Auxiliary Engines and Boilers.—The main and auxiliary engines and boilers are to 
be submitted to Periodical Survey as required by the Rules. 


11. Survey of Repairs.—aAll repairs of vessels, engines and boilers that may be required in 
order that the vessels may retain their character in the Register Book, must be carried out under the 
inspection and to the satisfaction of the Society’s Surveyor when one is stationed in the district. When 
such repairs are effected at a port where there is no Surveyor to this Society, the vessel must be 
surveyed by one of the Society’s Surveyors at the earliest opportunity. 

When the Surveyors consider repairs necessary, they are respectfully to communicate their 
recommendations in writing to the owner, master, or agent; and, if such repairs he not undertaken 
within a reasonable time, a report is to be made as soon as possible to the Committee. 


12. Notice of Surveys.—The Society’s Surveyors are required to attend for the purpose of 
holding surveys in their district, but the duty of giving notice when the attendance of the Surveyors is 
required to carry out Periodical Special Surveys or to supervise repairs, rests with the owners, masters, 
or agents. If such notice is not given, and the requisite surveys are not carried out, the characters 
of vessels are liable to be expunged from the Register Book. 


18. Appeal from Surveyor’s Recommendations.—Interested parties, considering the 
recommendations of the Society’s Surveyors, as to the construction or repair of a vessel, to be in any 
case unnecessary or unreasonable, are entitled to appeal to the Committee, who will direct a special 
survey to be held; but should the opinion of the Surveyor be confirmed by the Committee, the expense 
of such special survey is to be paid by the party appealing. 


14. Certificates of Class. («) General.—Certifieates of first entry of classification and certifi- 
eates of character upon subsequent completed surveys on vessels, engines, and boilers, signed by the 
Chairman, the Deputy-Chairman, or the Chairman of the Sub-Committees of Classification. and 
countersigned by the Secretary, will be granted on application. 
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(b) Provisional Certificates. —If the hull of a vessel has been built in accordance with the Rules, 
and a satisfactory report has been received from the Society’s Surveyors, a provisional certificate will be 
issued, if desired, stating the class to which the vessel will be entitled when the engines and boilers 
have been fitted on board in accordance with the Rules, and the Committee’s requirements otherwise 
complied with. 


15. Reconsideration of Class.—If, upon survey of any vessel, a materia] reduction is found to 
have taken place in the thickness of the plating and angles, the classification of the vessel will be 
reconsidered by the Committee. In every case in which the class assigned to a vessel is proposed to be 
reduced, notice is to be given in writing to the owner, master, or agent, with an intimation that if the 
reduction be objected to, the Committee will be ready to direct a special survey, if the owner, master, 
or agent agrees to pay the expenses attending the same, provided on the same special survey there shall 
appear sufficient ground for the proposed reduction of Class. 


16. Withdrawal of Class. (a) Non-Compliance with Rules, —When the Rules as regards 
surveys on the hull, engines or boilers of a steam or motor vessel, or on the hull, masts, spars, or 
rigging of a sailing vessel have not been complied with, so that the vessel is not entitled to retain her 
class in the Register Book, the character will be expunged with a red line, under which the date of such 
withdrawal will be recorded. 

(6) Reported defects.—When it is found from reported defects in the hull, engines or boilers of a 
steam or motor vessel, or in the hull, masts, spars, or rigging of a sailing vessel, that the vessel is not 
entitled to retain her class in the Register Book, the character will be expunged with a biack line, 
under which the date of such withdrawal will be recorded. 

(c) Owner’s request,—When the class of a vessel is withdrawn from the Register Book by the 
Committee in consequence of a request from the owner, this will be indicated by the insertion of three 
dots (...) in the Register Book. 

(d) Infringement of freeboard conditions. —Where any vessel proceeds to sea with a less freeboard 
than that approved by the Committee, or where the freeboard mark is placed higher on the vessel’s 
sides than the position assigned by the Committee the vessel’s class will be liable to be expunged from 
the Register Book. 


February, 1946. 
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PERIODICAL SPECIAL SURVEYS OF STEEL VESSELS. 


(A) GENERAL REQUIREMENTS (see also B, C and D). 


1. The vessel is to be placed on blocks of sufficient height in a dry dock, or on a slipway; proper 
stages are to be made, and the holds and peaks are to be cleared for examination. 


2. In vessels having a single bottom the limber boards and ceiling equal to not less than 
two strakes fore and aft on each side are to be removed, one such strake being taken from the bilges. 
Where the ceiling is fitted in hatches, the whole of the hatches and one strake of ceiling at the bilges 
ire to be removed. 


3. If the vessel has a double bottom a sufficient amount of ceiling is to be removed to enable the 
condition of the inner bottom to be ascertained, and if it is found that the plating is free from dirt 
and rust, the removal of the remainder of the ceiling may be dispensed with. The bilges and limbers 
all fore and aft are to cleaned out, so as to allow of these parts being properly examined. 


4. The coal bunkers of steam vessels are to be cleared for examination, and eeiling is to 
be removed as in the holds. 


5. The steel work is to be exposed for examination and cleaned. Special attention is to be given 
to the examination of the ash shoots, and the shell plating in way of the openings. 

If the Surveyor deems it necessary he may require holes to be drilled in any portion of the 
structure where signs of wastage are evident, to ascertain the thickness of the material. Any parts 
of the structure which are found defective or materially reduced in scantlings are to be made good 
by materials equal in seantlings and quality to those approved in the original construction of the vessel. 


Where considered necessary by the Surveyor, the surfaces are to be recoated. 


6. In eases in which the inner surface of the bottom plating is covered with cement or asphalt, 
the removal of this covering may be dispensed with, provided it be carefully inspected, tested by 
beating or chipping, and found sound and adhering satisfactorily to the steel. 


7. The double bottom tanks are to be tested by a head of water to the light water-line, but in 
no case less than 8 feet above the inner bottom, Double bottom compartments, which are used for 
the carriage of oil fuel, are to be tested by a head of water extending to the load water-line, or by a 
head sufficient to give the maximum pressure which can come upon them in practice, whichever is the 
greater. 

Where peak tanks or deep tanks for carrying water ballast are fitted, their watertightness is to 
be tested by a head of water not less than 8 feet above the crown of the tank. 

All water ballast tanks are to be cleaned out to admit of their being properly examined inside, 
special attention being given te the tanks under the boiler spaces. 


305 
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Deep tanks constructed for carrying oil but not used solely for this purpose, also peak tanks 
used for carrying oil fuel, are in each case to be examined internally and are to be tested by a head 
sufficient to give the maximum pressure which ean be experienced in practice or 8 feet, whichever is 
the greater. 


In the case of motor and other vessels burning oil fuel and carrying it in the double bottom and 
in oil fuel bunkers, these compartments need not be examined internally provided upon a general 
external examination the Surveyor finds their condition to be satisfactory. In these eases the tanks 
are to be tested by a head as stated above. 


8. When a deck originally required to be 3 inches thick is worn to 24 inches, or 24 inches to 
2 inches, it is to be renewed. If, however, such deck is found on survey to be in good condition the 
ease will, upon application, receive the consideration of the Committee. 


9. The masts, spars, rigging, anchors, and general equipment are to be examined and either found, 
or placed in good and efficient condition. 


10. The hatch covers and supports throughout are to be examined in position at the hatchways, 
and, if defective, are to be renewed or made good. 


The Surveyor should satisfy himself as to the efficiency of the tarpaulins, cleats, battens and 
other means of securing the hatches. 


The ventilator coamings and covers are to be examined, and special care is to be taken to see that 
they are in an efficient condition. 


11. The rudder, quadrant, tiller, steering gear, engine and its connections and control gear are 
to be examined. 


Special attention is to be paid to the examination of all parts of rod and chain gears. All pins 
are to be examined and the chain is to be cleaned and examined for wear and tear. Any length of 
chain so worn that its mean diameter at its most worn part is reduced to the size as given in the 
Table on page 28 is to be renewed. 


The various parts of the auxiliary steering gear are to be assembled and examined to ascertain 
that the gear is in good and workable condition. 


All replacements of chains are to be subjected, under the Society’s supervision, to the proof tests 
as set forth for short link eables in Section 14 of the Rules for Quality and Testing of Materials, and 
the certificates are to be produced. It is recommended that, in addition, the breaking test as required 
in Section 14 mentioned above should also be applied to these chains, and that the tests be made at a 
proving establishment recognised by the Committtee. 


It is recommended that repaired chains be tested by the repairers and a certificate to that effect 
be produced. 


It is recommended that a set of spares as required by Section 33, clause 5 of the Rules be provided. 


12. The windlass, pumps, sluice valves, watertight doors, and air and sounding pipes are to be 
carefully examined. 


The Surveyor is to see that striking plates are fitted under all sounding pipes. 


13. Where holds are insulated for the purpose of carrying refrigerated cargoes, and the vessel 
in way of the insulation was examined by the Society’s Surveyors at the time such insulation was 
fitted, it will be sufficient to remove the limbers and hatches to enable the plating to be examined. 


14. The freeboard recorded in the Register Book is to be verified. 
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15. The main and auxiliary engines and boilers and electrical equipment are to be examined and 
favourably reported on by the Society’s Engineer Surveyors. 


For Periodical Special Surveys of main and auxiliary engines and boilers and electrical equipment 
see page 23. 


(B) AT EACH PERIODICAL SPECIAL SURVEY AFTER THE FIRST. 
THE FULL REQUIREMENTS OF (A) TOGETHER WITH THE FOLLOWING :— 


1. An additional amount of ceiling in the holds and in coal bunkers is to be removed to enable the 
condition of the inner bottom plating, stanchion feet, and the bottom plating of bulkheads and 
tunnel sides to be examined. If the Surveyor deems it necessary, the whole of the ceiling is to be 
removed. 


2. In vessels having a single bottom the limber boards and ceiling equal to not less than three 
strakes fore and aft on each side are to be removed, one such strake being taken from the bilges. 
Where the ceiling is fitted in hatches, the whole of the hatches and one strake of ceiling in the bilges 
are to be removed. 


8. All double bottom and other tanks, including oil fuel bunkers are to be cleaned out, to admit of 
their being properly examined inside. 


4. The plating in way of the sidelights is to be examined. 


5. The chain cables are to be ranged for inspection, and the anchors and chains examined and 
placed in good working condition. If any length of chain cable is found to be reduced in mean 
diameter at its most worn part to the extent indicated in Table 56, it is to be renewed. 


6. The chain locker is to be examined internally. 


(C) AT EACH PERIODICAL SPECIAL SURVEY WHEN THE VESSEL IS 10 YEARS OLD AND OVER. 
THE FULL REQUIREMENTS OF (A) AND (B), TOGETHER WITH THE FOLLOWING :— 


1. The steel work is to be cleaned and the rust removed. 


2. Casings of pipes, spar ceiling and lining in way of the sidelights are to be removed as required 
by the Surveyor. 


3. The whole of the ceiling in the bunkers is to be removed. If it is found, after removal of portions 
of the ceiling in the holds, that the steel work is in good condition, free from rust, and coated, the 
removal of the whole may be dispensed with. 


4. The inside of coal bunkers and the parts in way of the boilers are to receive the Surveyors’ 
particular attention. 


5. The cement chocks at the vessel’s sides are to be examined, and portions removed, so that the 
condition of the adjacent steel work can be ascertained. 


6. Where the holds are insulated for the purpose of carrying refrigerated cargoes, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, 
the limbers and hatches are to be lifted, and enough insulation is to be removed in each of the chambers 
to admit of the framing and plating being exposed to satisfy the Surveyor of their general condition. 
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7. All mast and bowsprit wedging is to be removed. If the plating is doubled in way of the 
wedging, the latter need be removed only at the first Periodical Special Survey after the vessel is 
10 years old. At this same Survey the standing rigging of sailing ships is to be lifted, and the 
service and parcelling stripped off the nips, bends and splices for examination; if, however, the 
rigging has been recently fitted, particulars of the cases are to be submitted for the consideration of 
the Committee. The bobstay pins, the deadeyes and rigging screws to the whole of the standing 
rigging, also all bolts or pins and fittings are to be carefully examined. 


(D) AT THE FIRST PERIODICAL SPECIAL SURVEY HELD AFTER THE VESSEL IS 24 YEARS 
OLD AND AT EVERY 12 YEARS THEREAFTER OR AT THE NEXT PERIODICAL SPECIAL 
SURVEY AFTER THE EXPIRATION OF THE LATTER PERIOD. 


THE FULL REQUIREMENTS oF (A), (B) ann (C), ToGETHER WITH THE FOLLOWING :— 


1. The shell plating is to be drilled at such parts as the Surveyors may consider necessary 
to satisfy themselves as to the thickness. The number of holes drilled on each side of the vessel 
is to be in no ease less than three in each strake of plating not covered with cement, the holes 
being drilled about amidships, and in the vicinity of the peak bulkheads. All paint as well as 
rust is to be entirely removed before the plates are gauged, and the actual thicknesses at all parts 
drilled are to be detailed in the Surveyors’ report. 


The plating in way of cement in the bottom need not be drilled, provided the cement is found to 
be adhering satisfactorily to the plating, and the Surveyors consider drilling at this part unnecessary. 


2. Where the holds are insulated for the purpose of carrying refrigerated cargoes, and the vessel 
in way of the insulation was examined by the Society’s Surveyors at the time such insulation was 
fitted, the limbers and hatches are to be lifted, and additional insulation is to be removed in each of 
the chambers to admit of the framing and plating being exposed to satisfy the Surveyor of the general 
condition of the same, and to enable the shell plating to be drilled as required by the Regulations. 


3. All mast and bowsprit wedging is to be removed whether the plating in way is doubled or not. 


4. In sailing vessels the requirements of (C), clause 7, are to be complied with. 


For further requirements applicable to vessels carrying petroleum in bulk, see Section 24 of the 
Rules for Vessels Intended to Carry Petroleum in Bulk. 


February, 1946. 
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PERIODICAL SPECIAL SURVEYS OF MAIN AND AUXILIARY 

ENGINES AND BOILERS, ELECTRICAL EQUIPMENT AND 

EXHAUST STEAM TURBINES CONNECTED TO THE MAIN 
SHAFTING OF STEAM RECIPROCATING ENGINES, 


ENGINES AND BOILERS OF STEAM VESSELS. 


1. The machinery and boilers of all steam ships are to be surveyed annually if practicable, and 
in addition are to be submitted to a Special Survey upon the oceasions of the vessels undergoing the 
Periodical Special Surveys, prescribed in the Rules, unless the machinery and boilers have been specially 
surveyed within a period of twelve months. 


2. At these Special Surveys, and on other occasions if deemed necessary by the Surveyors, the 
propeller, stern-bush, sea connections, and their fastenings, are to be examined while the vessel is 
in dry dock. 


3. The serew shaft is to be drawn at intervals of not more than three years in the eases of 
shafts fitted with continuous liners, and of shafts fitted with approved glands, or other approved 
appliances, at their after ends to permit of them being efficiently lubricated. In the cases of other 
serew shafts, they should be drawn at intervals of not more than two years. (On the application 


of Owners, the Committee will be prepared to give consideration to the circumstances of any 
special case.) 


4. (a) The eylinders, pistons, slide valves and erank shafts of reciprocating engines, and the 
blading, rotor shafts, and rotors as far as practicable, of turbine engines, together with thrust and 
intermediate shafts, pumps and condensers, are to be examined, and if necessary the condenser is to 


be tested. Where reduction gears are fitted, the shafts, shaft bearings, and teeth of the gears are to 
be examined. 


(b) Where exhaust steam turbines are connected to the main shafting of steam reciprocating 
engines, through reduction gearing and hydraulic clutches or other mechanical means, or electric 
motors, the turbines, gearing and clutches of electric motors are to be examined as far as practicable. 
If found to be satisfactory, they need not be dismantled. 


Where the power of the turbine is transmitted through a hollow gear wheel shaft attached to 
the main shafting by means of a coned coupling the coned end of the internal driving shaft is to be 
exposed and the shaft to be examined as far as practicable. 


These requirements will also apply to exhaust steam turbines, and other appliances driven by 
them, which are used in conjunction with the main engines. 


5. The valves, cocks, pipes and strainers of the pumping arrangements are to be examined. 


6. The boilers, superheaters and economisers are to be examined internally and externally, and if 
deemed necessary by the Surveyors, the pressure parts are to be drilled or tested by hydraulic 
pressure; the safe working pressure is to be determined by their actual condition. 


7. The principal mountings on boilers, superheaters and economisers are to be opened up and 
examined and the safety valves set under steam to pressures not greater than 3 per cent. above the 
approved working pressures of the respective parts. 


The remaining mountings are to be examined externally and are to be opened up for internal 
examination if deemed necessary by the Surveyor. 
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8. At each Periodical Special Survey after the first, a selected number of main steam pipes, also 
of auxiliary steam pipes over 3 inches bore, made of iron, steel, or solid drawn copper, supplying steam 
for essential services at sea, are to be removed for examination and tested by hydraulic pressure to 
double the working pressure. 

Alternatively, all steam pipes as described above are to be tested in place to double the 
working pressure. In either case, sufficient lagging is to be removed at the discretion of the 
Surveyor to facilitate examination and hammer testing. 

Copper steam pipes as described above, but having a brazed longitudinal joint, are to be 
entirely stripped and tested to double the working pressure at each Special Survey. 


9. At each Periodical Special Survey the oil fuel pumps for oil fired main, auxiliary and donkey 
boilers are to be opened up for examination. A general examination is to be made of all valves, 
tanks, pipes and deck control gear in connection with the oil fuel and steam smothering installations, 
and the installations are to be tested under working conditions. 


10. At all Boiler Surveys the oil fuel and steam smothering installations are to be tested under 
working conditions and a general examination made of the fuel tank valves, deck control gear and 
oil discharge pipes between the pumps and furnaces. 


11. The electrical equipment is to be examined. 


12. If satisfactory, these Surveys will be recorded in the Register Book thus :—‘ LMC3,45 ” 
in red or “ B&MS3,45 ” in red. 


13. “LMC” (Luoyp’s Macuinery Crertiricate) denotes that the machinery and boilers are fitted 
in aecordance with the Rules; and when followed by a date, indicates that they were found at that 
time to be in good condition. “MS” with a date denotes that the engines at that time were found 
upon inspection to be in good condition. “BS” with a date denotes that the boilers were found upon 
inspection at that time to be in good condition. 


14. “B&MS” (Borters aNp Macutnery Surveyep), with a date, denotes that the boilers and 
machinery, though not fitted strictly in accordance with the Rules, were found upon inspection at 
that time to be in good condition. 


15. In the event of either the machinery or boilers appearing to be impaired to such an extent 
as to render it desirable that either or both be specially surveyed within the periods prescribed 
above, a Certificate for cither machinery or boilers for a limited period will be granted according to 
the nature of the case. 


BOILERS (INCLUDING PRESS BOILERS). 


1. Water tube boilers and their superheaters and economisers are to be specially surveyed 
annually. 


2. The boilers, superheaters and economisers of all vessels, ineluding sailing ships, are to be 
specially surveyed when four years old, also when six years old, and subsequently they are to be 
specially surveyed annually. 


3. Domestic boilers intended for working pressures exceeding 50 lb. per square inch or having 
heating surfaces greater than 50 square fect, also press boilers and similar apparatus in floating 
whale-oil factories are to be specially surveyed when four and six years old, and subsequently they 
are to be specially surveyed annually. 


4. At these surveys the boilers, superheaters and economisers are to be examined internally and 
externally, and if deemed necessary by the Surveyors, the pressure parts are to be drilled or tested 
by hydraulic pressure; the safe working pressure is to be determined by their actual condition. 
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5. The principal mountings on boilers, superheaters and economisers are to be opened up and 
examined, and the safety valves set under steam to pressures not greater than 3 per cent. above 
the approved working pressures of the respective parts. The remaining mountings are to be 
examined externally and are to be opened up for internal examination if deemed necessary by the 
Surveyor. 

6. At each Periodical Special Survey the oil fuel pumps for oil fired main, auxiliary and donkey 
boilers are to be opened up for examination. A general examination is to be made of all valves, 
tanks, pipes and deck control gear in connection with the oil fuel and steam smothering installations, 
and the installations are to be tested under working conditions. 


7. At all Boiler Surveys the oil fuel and steam smothering installations are to be tested under 
working conditions and a general examination made of the fuel tank valves, deck control gear and 
oil discharge pipes between the pumps and furnaces. 


8. If satisfactory these Surveys will be recorded in the Register Book thus :—“BS3,45” in red, 
“DBS3,45” in red, and “Pr.BS3,45” in red respectively. 


9. “BS” (BorLers SurveyeD) or “DBS” (DonKEY BoILeR SuRVEYED), or “Pr.BS” (Press Borers 
SuRVEYED) with a date, denotes that the boilers were found upon inspection at that time to be in 
good condition. 

10. In the event of the boilers, superheaters or economisers appearing to be impaired to such an 


extent as to render it desirable that they be specially surveyed within the periods prescribed above, 
a Certificate for a limited period will be granted according to the nature of the case. 


PETROL, PARAFFIN, AND HEAVY OIL ENGINES AND THEIR AUXILIARIES. 


1. (a) In the eases of vessels propelled by petrol, paraffin, and heavy oil engines a complete 
survey of the machinery, as detailed in clause 2, is to be held upon the occasions of the vessels 
undergoing the Periodical Special Surveys prescribed in the Rules, unless the machinery has been thus 
surveyed within a period of twelve months. 


(b) At each intervening period of two years a Modified Survey of the machinery, as detailed in 
clause 3, is to be held. 


2. Complete Periodical Survey.—The Complete Periodical Survey required in clause4, paragraph (a), 
will consist of the following :— 


(a) The main engines and their auxiliaries are to be examined throughout, viz., all cylinders, 
pistons, valves and valve gears, connecting rods and their top and bottom end brasses, crossheads, 
guides, pumps, clutches, reversing gears, crank, thrust and intermediate shafts, propeller, stern bush, 
sea connections and their fastenings. 


(b) If compressed air is employed, the cylinders, pistons and valves of the compressors are to be 
examined. The air receivers are to be examined internally if possible, and, together with the air 
pressure pipes, are to be cleaned internally, if necessary, by means of steam, or otherwise. If the air 
receivers cannot be examined internally, they are to be tested by hydraulic pressure to twice the 
working pressure, attention being specially given in the case of welded receivers to the end and 
longitudinal joints. 


(c) If electrie ignition is employed the electric leads are to be examined and the system is to be 
tested. The magnetos are to be sent for inspection and overhaul to competent repairers. 


(d) Where reduction gears are fitted, the shafts, shaft bearings and teeth of the gears are to be 
examined. 
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(e) Separate fuel storage tanks and daily service tanks, their fittings and connections are to be 
examined and, if deemed necessary by the Surveyor, the tanks are to be tested to the same pressure as 
specified for new tanks. 

(f) The valves, cocks, pipes and strainers of the pumping arrangements are to be examined. 

(g) In eases where steam is used for essential services at sea, the condenser, air, circulating 


and feed pumps are to be examined and the steam pipes examined and tested in accordance with 
the Rules for the Periodical Surveys of Engines and Boilers of Steam Vessels. 

(h) The electrical equipment is to be examined. 

(7) The maneuvring of the engines is to be tested under working conditions. 

3. Modified Survey.—The Modified Survey required in clause 4, paragraph (b), will consist of the 
following, viz. :— 

(a) The parts of the engines which the engineers of the vessel open up for adjustment and 
overhaul should be examined and reported upon. The survey is to include, for each main engine, the 
examination of at least two pistons, with their cylinders, covers and valves, connecting rods and their 
top and bottom end brasses, two of the main crank shaft journals and bearings, and one of the 
intermediate shaft bearings. If these are all satisfactory, their condition may be taken as representing 
that of the other similar parts. 

In the case of main engines having less than four cylinders, one of each of the parts aforementioned 
will be considered sufficient if found satisfactory. 

Where petrol, paraffin, and heavy oil engines are fitted for driving auxiliary machinery, a similar 
course is to be adopted, but in this case one of each of the parts aforementioned of each engine will be 
sufficient, if found to be satisfactory. 

(b) The valve gears are to be examined, as far as practicable. If found to be satisfactory, they 
need not be dismantled. 

(c) The pumps, air compressors and clutches (where fitted), and reversing gears, are to be 
examined as far as practicable. If found to be satisfactory, they need not be dismantled. 

(d) If compressed air is employed, the air receivers are to be examined internally if possible, 
and, together with the air pressure pipes, are to be cleaned internally, if necessary, by means of steam, 
or otherwise. 

(e) If electric ignition is employed the electric leads are to be examined and the system is to be 
tested. The magnetos are to be sent for inspection and overhaul to competent repairers. 

(f) Separate fuel storage tanks and daily service tanks, their fittings and connections, are to be 
examined externally, and, if deemed necessary by the Surveyor, the tanks are to be tested to the same 
pressure as specified for new tanks. 

(g) If the examination reveals any defects, the Surveyor should recommend such further opening 
up as he may consider to be necessary. 


4. Screw Shaft.—The screw shaft is to be drawn at intervals of not more than three years in the 
eases of shafts fitted with continuous liners, and of shafts fitted with approved glands, or other 
approved appliances, at their after ends to permit of them being efficiently lubricated. In the cases 
of other serew shafts, they should be drawn at intervals of not more than two years. (On the 
application of owners, the Committee will be prepared to give consideration to the circumstances 
of any special case.) 


5. Record of Survey.—If the various parts mentioned in clauses 2 or 3 are found to be in a 
satisfactory condition, and the Surveyor finds that the machinery generally is in good order, he should 
recommend the vessel to have a fresh record of LMC, or LMC(M) as the case may be. 
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In the event of either the main or auxiliary machinery appearing to be impaired to such an 
extent as to render it desirable that either or both be specially surveyed within the periods 
prescribed above, a certificate for a limited period will be granted according to the nature of 
the case. 


6. Continuous Surveys.—In the case of motorships fitted with heavy oil engines, if arrangements 
be made to open up the various parts of the machinery in regular rotation from time to time, so that 
the Society’s Surveyors may examine the whole of the machinery every four years, the Rule require- 
ments, both for Modified and Complete Periodical Surveys, will be complied with if such a procedure 
be adopted. 


When the full requirements of the Complete Periodical Survey have been complied with a record 
of LMC (CS) (with date), (Lloyd’s Machinery Certificate, Continueus Survey) will be assigned in 
the Register Book, the date being that of the completion of a cycle of the Continuous Survey. 


ELECTRICAL EQUIPMENT. 


1. On the occasions of the vessels undergoing the Periodical Special Surveys prescribed in the 
Rules, the electrical equipment is to he examined. 


2. (a) Where the electrical equipment is for lighting purposes only, the installations are to be 
generally examined and tested under working conditions. 


(b) The fittings on all main and sub-distribution switchboards and boxes are to be examined to 
ensure that the circuits are not overfused. 


(c) The electric cables are to be examined as far as practicable without dismantling any fixtures 
or casings unless such dismantling is deemed to be necessary as the result of tests and observation. 


(d) A test is to be made on generators, cables, heaters, fittings, ete., and the insulation resistance 
is to be not less than 100,000 ohms. 


8. (a) Where the electric generators are also used for supplying power for driving auxiliary 
machinery, steering gear, windlass or refrigerating machinery, the prime movers are to be opened out 
for examination in accordance with the Rules for the survey of Machinery set forth on pages 19 to 21 
of the Rules. 


(b) The generators and all motors driving essential auxiliary machinery are to be examined as 
far as practicable. 


(c) All fittings on main and sub-distribution switchboards and boxes are to be examined to 
ensure that the circuits are not overfused. 


(d) The electric cables are to be examined as far as practicable without dismantling any fixtures 
or casings unless such dismantling is deemed to be necessary as the result of tests and observation. 


(e) A test is to be made on generators, motors, cables and other apparatus, heaters, fittings, ete., 
and the insulation resistance is to be not less than 100,000 ohms. 


(f) All generators are to be run in turn or simultaneously; all main switches and current 
breakers are to be operated, and all lamps, heaters, motors and other appliances run, though not 
necessarily under full load or simultaneously. 
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1. At Annual, or Occasional Surveys, vessels are to be examined generally as far as possible. 


2. When a vessel is placed in dry dock, or on a slipway, the Society’s Surveyors at the port are to 
avail themselves of the opportunity to examine the bottom of the vessel, and to examine the vessel 
throughout, as far as practicable, in order to satisfy themselves generally as to her condition. 


3. Special attention should be given to the examination of the ash shoots and the shell plating in 
way of the openings, and to the condition of the hatchways, ventilators, and other openings in the deck. 

4. Rod and chain steering gears are to be surveyed annually when special attention is to be 
paid to the examination of all parts of the gear. All pins are to be examined and the chain in the 
vicinity of the blocks is to be cleaned and examined for wear and tear. Any length of chain so 
worn that its mean diameter at its most worn part is reduced to the size given in the following Table 
is to be renewed. 
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The various parts of the auxiliary steering gear are to be examined in order to ascertain that 
the gear is in good and workable condition. 

All replacements of chains are to be subjected, under the Society’s supervision, to the proof 
tests as set forth for short link cables in Section 14 of the Rules for Quality and Testing of Materials, 
and the certificates are to be produced. It is recommended that, in addition, the breaking test as 
required in Section 14 mentioned above should also be applied to these chains, and that the tests be 
made at a proving establishment recognised by the Committee. 

It is recommended that repaired chains be tested by the repairers and a certificate to that 
effect be produeed. 

It is recommended that a set of spares as required by Section 33, clause 5 of the Rules be provided. 

5. Whenever the engines or boilers are taken out, the bearers, with the floor plates, girders, rivets, 
and other parts of the structure, under them, are to be surveyed; and whenever the bottom plating 
is to be cemented, a survey is to be held prior to the cement being laid. The masts and spars are 
to be subject to examination by the Surveyors when deemed necessary by them on other occasions 
besides Special Surveys. 

6. The requirements for the survey of main and auxiliary engines and boilers and electrical 
equipment are set forth at page 17. 


29 


VESSELS NOT BUILT UNDER SURVEY, 


1, Hull—-(a) Where a character is required for vessels not surveyed while under construction, 
application must be made to the Committee in writing. Drawings, with scantlings of the vessel 
marked thereon, as well as particulars of the testing of the steel used in the construction of the 
vessel, should be furnished. 


A special examination is to be made, for which purpose the vessel is to be placed on high blocks in 
a dry dock or on ways; the hold is to be cleared and proper stages made; the rivets and plating of 
the bottom are to be thoroughly examined; the elo se ceiling in the hold is to be removed as required 
when a vessel is 10 years old and over. The coal bunkers of steam vessels are to be cleared ; the whole 
of the frames, stringers, floor plates, keelsons, engine and boiler bearers, beam knees, watertight 
bulkheads, rivets, and inner surface of the plating are to be exposed to view; all oxidation is to be 
removed from these parts and from the outside plating, rivets, keel, stem, sternpost, and rudder. 


In cases where the inner surface of the bottom plating is coated with cement or asphalt, if the 
coating be carefully inspected, and tested by beating or chipping, and found sound and adhering 
satisfactorily to the steel, its removal may be dispensed with, provided that upon the removal of a 
portion, the plating, frames, and rivets under it be found in satisfactory condition. 


(b) When the vessel is so prepared, the Surveyors are to ascertain the seantlings of the various 
parts, and verify the particulars given on the drawings furnished, drilling the shell plating and other 
parts where deemed necessary for this purpose. A few rivets are to be removed from various parts 
to ascertain their quality and the character of the countersinking and workmanship. A full report 
is to be made on a first entry report form in order t hat a character may be assigned to the vessel. 


2. Machinery.—To facilitate the survey, plans of the following items, together with the particulars 
of the materials of important forgings, also of those used in the construction of the boilers and air 
receivers, should be furnished :— 


STEAMERS. 


(a) Boilers. 

(b) Superheaters. 

(c) Arrangement and drainage of steam pipes. 

(d) Crankshaft. 

(e) Reduction Gear. 

(f) Serew shaft. 

(g) Oil fuel pumping arrangements and oil fuel 
tanks not forming part of the structure 
of the vessel. 

(hk) Bilge and ballast pumping arrangements. 

(7) Electrical Circuits. 


Ow ENGINED VESSELS. 

(a) Crankshaft. 

(b) Cluteh, reversing and reduction gear. 

(c) Serew shaft. 

(d) Air Receivers. 

(e) Oil fuel pumping arrangements and oil fuel 
tanks not forming part of the structure 
of the vessel. 

(f) Bilge and ballast pumping arrangements. 

(g) Boilers. 

(h) Electrical Cireuits. 


The main and auxiliary machinery, also steam pipes, compressed air pipes, and boilers are to be 
examined as required for Periodical Special Surveys, and their working pressures are to be determined 
from their actual scantlings in accordance with the Rules. 


The screw shaft is to be drawn and examined. 


The bilge, ballast and oil fuel pumping arrangements are to be examined and amended as 


necessary to comply with the Rules. 


30 LLOYD’S REGISTER OF SHIPPING. 


Oil burning installations are to be examined as required for Periodical Special Surveys and 
found, or amended, to comply with the requirements of the Rules; they are also to be tested under 


working conditions. 
The electrical equipment is to be examined as required at Periodical Special Surveys. 


The whole of the machinery is to be tried under working conditions to the Surveyors’ satisfaction. 


A First Entry Report is to be prepared by the Surveyors. 


3. Periodical Surveys.—The Periodical Surveys are subsequently to be held as in the case of vessels 
built under survey. 


71, Fencaurcu Street, Lonpon, E.C.3. 
17th October, 1946. 
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Cargo Battens in cargo spaces ... 
9° omission of 
Casings, engine and boiler, height of 
oi stiffeners 
> thickness 
ks trunk 
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RULES FOR THE 
BUILDING OF STEEL VESSELS. 


SUBMISSION OF PLANS. 


Section 1, Submission of Plans—Where ships are built for classification in the Register 
Book, plans of Midship Section, Longitudinal Section, Decks, Scheme of Riveting, Watertight 
Bulkheads, Deep Tanks, Oil Fuel Bunkers, Widely Spaced Pillars and Girders, Panting Arrangements, 
Strengthening of Bottom Forward, Propeller Brackets, Balanced Rudder, Bossed Framing, Cruiser 
Stern, Large Deckhouses, and any other plans which may be required, showing the details of the 
scantlings and arrangements proposed, are to be submitted through the local Surveyors for the 
approval of the Committee before the work is commenced. 


TYPES OF VESSELS. 


Section 2. 1. (a) The Rules and Tables give the scantlings for two basic types of vessels which 
are denoted—* Full Scantling Vessel” and “Complete Superstructure Vessel.” 

(6) The scantlings for the “Full Scantling Vessel” will entitle the vessel to the maximum 
draught that can be assigned for the dimensions of the ship. 

(c) The scantlings for the “Complete Superstructure Vessel” will entitle the vessel to the 
maximum draught that can be assigned when the Depth for Freeboard Assignment is taken to the 
deck next below the complete superstructure deck. 

(¢) For vessels which are intermediate in character between the two basic types, the scantlings are 
to be determined by the interpolation between the requirements for full scantling vessels and for 
complete superstructure vessels in proportion to the draught desired. 

(e) Vessels in which the draught desired is less than could be assigned as a ‘Complete 
Superstructure Vessel’ may be specially considered by the Committee, and the scantlings adjusted 
according to the circumstances of the case and the draught desired, with the written consent of 
the owners. 

In such cases, however, the standard of strength in relation to the draught, must not be less than 
that represented by the two basic types referred to above. 

(/) The class 100A will be assigned to vessels which comply with the requirements for a full 
scantling vessel. 

(g) The class 100A “with freeboard” will be assigned to vessels which have a draught less than 
the maximum that can be assigned for the corresponding full scantling vessel. 

(4) The Rules and Tables are framed for vessels of average ratios of breadth to depth, and of ratio 
of length to depth not greater than 13}. Where the proportions are abnormal, special structural 
arrangements will be required to secure conformity with the standard of strength of the Rules. 
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DETERMINATION OF SCANTLING NUMERALS. 


Section 8. 1. Principal Dimensions.—(a) The Length (L_) is to be measured from the fore side 
of the stem to the after side of the sternpost on the summer load water line. 


The length (1) of vessels having cruiser sterns is to be taken as 96 per cent. of the extreme 
length measured from the fore side of the stem to the aftermost part of the cruiser stern, but is not 
to be less than the length from the fore side of the stem to the after side of sternpost, or to the centre 
of the rudder stock where a sternpost is not fitted. 


(4) The Breadth (B) is to be the greatest moulded breadth of the vessel. 


(c) The Depth (JD) is to be measured at the middle of length, from the top of keel to the top of 
beam at side of uppermost continuous deck. Where the draught desired corresponds to that which 
could be assigned as a Complete Superstructure vessel the depth (DD) is to be measured to a point 
7 feet 6 inches above the deck from which the freeboard is assigned in vessels not exceeding 300 feet 
in length, and 8 feet above this deck in vessels greater than 3UU feet in length. Where a vessel has 
more than one complete tier of superstructures, (D) is to be measured to the deck next above that 
from which the freeboard is assigned. For the purpose of these Rules, the deck to which the depth (D) 
is measured is to be regarded as the upper deck except where a vessel has more than one complete 
tier of superstructures. 


(d) A Framing Depth (d) is to be measured vertically at the middle of length, from the top of 
ordivary floor or the top of double bottom: at side to the top of the beams at side of the lowest deck or 
its equivalent. 


(e) Proportions.—The depth (EF) is to be used in determining the proportions, except in way of a 
strength deck other than the upper deck, where the depth is to be taken to the strength deck. In 
vessels in which the depth (D) las been modified as prescribed in paragraph (¢) on account of the 
draught, the depth to be used in determining the proportions is to be the actual depth to the upper 
deck. 


2. Scantling numerals.—The scantlings of the principal parts of the vessel are to be determined by 


(1) The depth D 


(2) The numerals L x D and L x (B + D) which are to be known as the 
“First Longitudinal Numeral” and the “Second Longitudinal Numeral” 
respectively, 


(3) The proportions bE 


(4) The framing depth (d) 
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KEELS, STEMS, AND STERNFRAMES. 


Section 4. 1. Materials—(a) Where forgings are 
made from scrap material, either scrap iron or scrap steel 
may be used, but a mixture of scrap iron and scrap steel is 
not to be employed. 


(b) Where forgings are made of Ingot Steel, the 
requirements of Section 10 of the Rules for the Testing of 
Materials are to be complied with. 


(c) Where castings are used, the requirements of 
Section 9 of the Rules for the Testing of Materials are to 
be complied with. 


2. Bar Keels.—The dimensions of bar keels are to be 
as given in Table 1. The scurphs connecting the lengths of 
bar keel to each other and of the keel to the stem and stern- 
frame are to have a length of nine times the thickness of the 
keel, and the rivet holes required in the thin ends of the 
scarph connections are to be drilled in position. 


8. Flat Plate Keels.—The breadth and thickness of 
flat plate keels are to be as given in Tables 18 and 19, and 
intercostal keelson plates, or centre through plates, are to be 
connected to the keel plate by angles of the dimensions 
given in Table 10 for vessels with single bottoms and as 
given in Table 6 for vessels with double bottoms. The 
keel plates are to overlap the stem and the sternframe. 


4, Stems.—The dimensions of the stem are to be as 
given in Table 1, but may be gradually reduced from the 
load waterline to the stem head where the sectional area 
may be 75 per cent of the Table requirements. 


5. Sternframes in Single Screw Vessels.—(a) The 
dimensions of the sternframe are to be as given in Table 1, 
but may be gradually reduced from the lower part of the 
rudder trunk to its head where the sectional area may be 50 
per cent of that given in the Table. 


The length of the sole piece of the sternframe in way of 
the aperture should be kept as short as possible. 


In vessels having cruiser sterns the scantlings of the 
rudder post should be the same as required for the propeller 
post. 

(6) Where the length exceeds 275 feet the foremost or 
propeller post is to extend above the arch of the stern- 
frame and is to be efficiently connected to a deep transom 
plate which should be attached to the adjacent deck 
structure where practicable. 


In the case of vessels whose length does not exceed 275 
feet this requirement will apply if a cruiser stern is fitted. 


(c) The sectional area of the sole piece of the stern- 
frame is to be at least 20 per cent greater than that of 
the propeller post; this increase is to be provided in the 
thwartship dimension of the sole piece as far as possible. 


(da) The thickness of the boss of the propeller post is to 
be at least 60 per cent of the thickness of the sternframe. 


(e) The lower portion of the sternframe forming the 
keel connection is to extend forward from the fore side of 
the propeller post a distance of three times the amidship rule 
frame spacing, but need not extend forward of the after peak 
bulkhead provided an efficient attachment is obtained to the 
keel. 


(f) In steamers above 350 feet in length the shell 
plating is to be connected to the sternframe below the boss, 
with three rows of rivets. 


6. Sternframes in Twin Screw Vessels.—(a) In the 
case of twin screw steamers which have no propeller apertur e 
sailing vessels and paddle steamers, the dimensions of the 
sternframe are to be as given in Table 1, but may be reduced 
from the lower part of the rudder trunk to its head, where 
the sectional area should be 75 per cent of that given in 
the Table. 


(6) The lower portion of the sternframe forming the 
keel connection is to extend forward a distance of twice 
the amidship rule frame spacing from the fore side of the 
sternframe, but need not extend forward of the aft peak 
bulkhead provided an efficient attachment is obtained to 
the keel. 


7. Sternframes—General.—(a) ‘The lower portion of the 
sternframe is to be flattened out to give an efficient attach- 
ment to the flat plate keel when that form of construction 
is adopted. 


(6) The sternpost is vo extend to the top of the transom 
plate and is to be connected thereto by two double riveted 
angles where the breadth of the post exceeds 74 inches. 
The transom plate is to be ‘10 inch thicker than the 
floors and is to have a depth of six times the thickness 
required for “‘sternframes with apertures.” 


(c) Where sternframes are made in more than one piece 
the scarph connections are to have a length of three times 
the fore and aft dimension of the sternframe and a breadth 
of one and a half times the fore and aft dimension of the 
sternframe and are to be connected by four rows of rivets. 
The thickness of the tips of the scarphs is to be 13 per cent 
of the thwartship dimension of the post. 
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In vessels having cruiser sterns, the scarph of the rudder 
post in single screw ships should not be fitted in the vertical 
portion of the post above the top gudgeon. 


(d) Gudgeons are to be forged on, or cast with the 
sternframe, and spaced to suit the rudder arms. The upper 
gudgeon should be as near as practicable to the rudder trunk 
and rudder coupling. The gudgeons are to have a depth 
of 70 per cent of the rudder head and a thickness of 50 per 
cent of the diameter of the pintles. The depth of the 
bottom gudgeon is to be sufficient to take a rudder pintle 
having a parallel length equal to 40 per cent of the diameter 
of the rudder head. 


(e) In high powered vessels and in vessels with rudders 
of abnormal size or proportions, a plan of the proposed 
arrangement of the sternframe is to be submitted for the 
approval of the Committee. 


RUDDERS. 


Section 5. 1. Materials.—(a) Where forgings are 
made from scrap material, either scrap iron or scrap steel 
may be used, but a mixture of scrap iron and scrap steel is 
not to be employed. 


(6) Where forgings are made of Ingot Steel, the 
requirements of Section 10 of the Rules for the Testing 
of Materials are to be complied with. 


(c) Where castings are used, the requirements of 
Section 9 of the Rules for the Testing of Materials are to 
be complied with. 


2. Scantlings.—(a) The diameters of rudder heads are 
to be determined from Table 41, on the basis of the speed 
of the vessel in conjunction with a numeral A x D, 


where A is the total area in square feet of the rudder 
abaft the forward edge of the main piece, and 


D is the distance, in feet, of the centre of gravity 
of area A abaft the centre line of the pintles, 


(b) The scantlings of the rudder arms, coupling bolts, 
and other details, are to be in accordance with the require- 
ments of Tables 42, 43 and 44. 


8. Single Plate Rudders.—(a) The main piece of 
single plate rudders is to have a straight taper from below 
the top pintle to the heel, where it is to be of the size 
required by Table 48. The diameter at the top pintle is 
to be not less than that of the rudder head, ‘lhe arms 
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are to be fitted on alternate sides of the plate. Small fillets 
to arms forged or cast on the main piece are to have a radius 
of not less than 20 per cent of the distance between the arms. 
Large fillets are to have a radius at least equal to half the 
distance between the arms. 


(b) Where arms are shrunk upon and keyed to the 
main piece, the diameter of the latter in way of each arm 
is to be increased 10 per cent to admit of an efficient key- 
way being cut. This increase in thickness is to be uniform 
all round the main piece, and is to extend above and below 
each arm for a distance equal to the increase in diameter, 
from which points it is to be gradually tapered over a 
similar distance into the normal diameter of the main piece. 
The thickness of the key is to be equal to 10 per cent of the 
diameter of the main piece, and its breadth equal to twice its 
thickness. 


4. Couplings.—Where rudder heads are coupled, the 
dimensions of the bolts and the flanges of the palms are to 
be as required by Table 42, and the width of material outside 
the bolt holes is not to be less than two-thirds the diameter 
of the bolts. The bolts are to be “ fitted,” and the nuts are 
to be in proportion to the size of the bolts. Locking plates, 
split pins, or other efficient means are to be adopted to 
prevent the nuts from turning. The thickness of the tips 
of the palms of scarphed couplings is to be 13 per cent of 
the diameter of the head. 


5. Pintles.—(a) The pintles are to be spaced as 
required by Table 48, and the top pintle should be as near 
as practicable to the rudder trunk. The pintles are to 
have the same depth as the gudgeons, and the parallel length 
of the bottom bearing pintle is to be at least 40 per cent of 
the diameter of the rudder head. 


(b) The pintles of double plate rudders are to be 
spaced as required for single plate rudders, having an arm 
at each pintle. 


6. Rivets.—(a) The rivets in the rudder arms are to 
be spaced 44 diameters apart, centre to centre in single plate 
rudders, and 5 diameters apart in the bows and stays of 
double plate rudders. 


(b), Where the breadth of the arm exceeds 44 inches 
reeled riveting is to be adopted, and where the breadth of the 
arms exceeds 7 inches, two complete rows of rivets spaced 
44, diameters apart in each row are to be fitted. Where two 
complete rows are fitted the rivets are not to be directly 
opposite each other except at the outer ends of the arms. 
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(c) The rivet holes in rudder plates and arms are to be 
countersunk, and the rivets are to have full heads and points. 


7. General.—Efficient arrangements are to be provided 
to prevent the rudder lifting. 


SIDE FRAMING. 


Section 6. 1. Scantlings—(a) The scantlings of 
the side frames at the standard frame spacing are set forth 
in Tables 2, 2a, 3, 3a and 4. 


The scantlings of the frames from one half length 
forward to a point 15 per cent of the length of the vessel 
measured from the stem on the waterline are to be determined 
by a value of “d” measured at the half length forward. 


(6) The scantlings given in Tables 2 and 38 are applic- 
able to flush deck full scantling vessels. In vessels having 
partial superstructures the scantlings of the frames are to be 
intermediate between those given in Tables 2 and 2a or 3 
and 3a in proportion to the total percentage length of the 
veasel covered by superstructures, the depth (FID) being taken 
to the same deck in each case. The scantlings given in 
Table 4 are applicable to complete superstructure vessels. 


2. Spacing.—The spacing of the frames from centre to 
centre is to be in accordance with the size of the vessel, 
and as required by Tables 2, 2a, 3, 3a and 4. 

The frame spacing is not to exceed 27 inches between 
the collision bulkhead and one-fifth of the vessel’s length 
from forward and in the peaks the spacing is not to 
exceed 24 inches, 


The frame spacing round the stern of the vessel at the 
knuckle may be the same as amidships, but is not in any 
case to be greater than 30 inches. 


8. Extent of Framing in "Tween Decks.—(a) Full 
Scantling Vessels. In way of detached superstructures the 
frames need only extend to the superstructure deck on alter- 
nate frames, except as follows :— 


Poops.-—Intermediate angle frames, which need not 
be attached at their lower ends, are to be fitted. 


Long Bridges.— Intermediate angle frames may be 
dispensed with except for four frame spaces at each end 
of the bridge, where the frames as required in the 
upper “tween decks are to be extended continuous to 
the bridge deck. 


Short Bridges.—Intermediate angle frames which 
need not be attached at their lower ends are to be fitted, 
The arrangement of framing at each end of the bridge 
is to be the same as for long bridges. 
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Forecastles.—Intermediate angle frames are to be 
fitted and scarphed to the frames below or bracketed to 
the upper deck. 


*Tween Decks below Upper Deck.—All the frames 
are to extend to the upper deck. 


(6) Complete Superstructure Vessels.—The frames 
need only extend to the upper deck on alternate frames abaft 
one-fifth of the vessel’s length from forward and forward of 
one-eighth of the vessel’s length from aft. From these 
points forward and aft respectively, intermediate angle 
frames are to be fitted and scarphed to the frames below or 
bracketed to the second deck. 


(c) The arrangements described in the above para- 
graphs apply only in vessels in which the Rule frame spacing 
is adopted and so long as such spacing does not exceed 
30 inches. 


In other cases the frames are to be fitted in the 
*tween decks at every frame. 


4, Scantlings of Framings in "Tween Decks.— 
(a) Full Scantling Vessels. The frames in the detached 
superstructures where extended to the superstructure deck 
on alternate frames only are to have scantlings as required 
for bulb angle frames in peaks but may be 4 inch less in 
depth. 


In the upper ’tween decks all the frames are to be as 
required for bulb angle frames in peaks but may be 4 inch 
less in depth. 


In the second ’tween decks all the frames are to have 
the scantlings for required bulb angle frames in peaks. 


(6) Complete Superstructure Vessels —The frames 
which only extend to the upper deck on alternate frames and 
the frames in the second “tween decks should have the 
scantlings required for bulb angle frames in peaks but may 
be } inch less in depth. 


(c) The breadth of the shell flange of the frame is to be 
suitable for the diameter of the rivets in the shell plating. 


(d) Where the framing is not continuous the ‘tween 
deck frames are to be efficiently scarphed to the frames 
below. 


(¢) Where intermediate angle frames are required to 
be fitted, the scantlings are to be as for angle frames in 
peaks except those in poops and short bridges in full 
scantling vessels and those in the upper ‘tween decks of 
complete superstructure vessels abaft one-eighth of the 
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vessel’s length from aft, which may be } inch less in depth 
where the depth of the frame does not exceed 6 inches, 
and 1 inch less in depth where the depth of the frame 
is over 6 inches. 


(f) Where more than one tier of superstructures are 
fitted the scantlings of the framing in ‘tween decks will be 
specially considered. 


5. Reversed Frames.—(a) Where the framing consists 
of angle frame with reversed frame, the height to which 
the reversed frames are to extend is to be such as to make 
the strength of the framing in the ‘tween decks equivalent 
to that specified in clause 4 above. 


(6) In vessels exceeding 250 feet in length, alternate 
reversed frames forward of the three-fifths length are to 
extend to the forecastle deck or to the upper deck in 


complete superstructure vessels in which a forecastle is 
not fitted. 


(c) The overlap of frame upon reversed frame is to be 
not less than 4 times the diameter of the rivet. 


6. Cut Frames.—Where frames are cut at watertight 
flats, they are to be attached to the plating of the deck by 
bracket plates of depth and breadth not Jess than three 
times the depth of peak bulb angle frames; where the 
‘tween deck height exceeds 8 feet 6 inches, these brackets 
are to be increased. 


Brackets of the same thickness as the frames to which 
they are attached are to be fitted at every frame, and are 
to have not less than two rivets more than required for 
beam knee bracket plates of the same dimensions. At peak 
tanks where the flare is excessive, the brackets are to be 
flanged on the face and, where necessary, increased in size. 


7. General.—(a) Where the height between deck 
stringers at the side exceeds 8 feet 6 inches at any part, 
additional transverse strengthening at such part is to be 
provided. 


(6) Where hold frames are stopped at the lowest deck 
they are to be attached to the beams or bracketed to the 
deck stringer plate where beams are not fitted. 


(c) The floors in the fore and aft peaks are to have the 
same thickness as the floors elsewhere. 


(d) In after peaks the floors are to extend well above 
the stern tube but where the extension of the floor plates 
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may not be practicable, deep cross-tie plates flanged on both 
upper and lower edges are to be fitted above the stern tube. 
The floors and cross-tie plates are to be connected to the 
frames with rivets spaced not more than 5 diameters apart, 
centre to centre. Arrangements are to be made to provide 
sufficient lateral rigidity to long cross-tie plates. 


(e) In boiler rooms and permanent coal bunkers the 
thickness of the framing is to be increased °06 of an inch 
beyond that given in the Tables. 


(f) The rivet holes are to be punched from the faying 
surfaces of the frames and are not to be punched at the turn 
of the bilge, until the frames are bent to the required shape. 


(g) The requirements for frames and reversed frames on 
the floors in single bottom vessels are given in Section 8, 
clause 3. 


(h) Where wider frame spacing than that given in the 
Tables is proposed to be adopted, the requirements of 
Section 14 are to be complied with. 


(t) The requirements regarding the framing of cruiser 
sterns are given in Section 24. 


(7) The framing in way of deep ballast tanks and oil 
fuel bunkers and in way of bossing for screw shafts will be 
specially considered and sketches showing the arrangements 
proposed are to be submitted for approval. 


PANTING ARRANGEMENTS. 


Section 7. 1. Forward of the Collision Bulk- 
head.—(a) Tiers of beams on alternate frames are to be 
fitted within the peak below the lowest deck, these tiers 
being spaced not more than 6 feet apart. The scantlings 
of the beams are to be as required for upper decks having 
decks below, Table 13. 


(b) Stringer plates of the dimensions required for 
lower deck stringer plates at ends of vessel are to be fitted 
to each tier of panting beams. 


(c) If the stringer plates are attached to the outside 
plating, double angles or single angles having flanges of 
sufficient breadth to take two complete rows of rivets should 
be fitted. 


Frames at which there is not a beam are to be attached 
to the stringer plate by a knee, whose depth is to be one-half 
the breadth of the stringer plate. 
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(d) If the stringer plates are not attached to the shell 
plating the beams are to overlap the frames and the 
scantlings of the beams and of their end attachments are 
given in the Table below. 


B | Beam. Knee. Rivets. 
(See 
| Feet. Lg Inches. Inches. No. Ins. 

22 |4/ 5 x8 x-28 15 x80 | 4 

26 13| 5 x8 x-80 15 x°82 4 

so |* 5hx3 x30 164 x°34 | 5 

34 _| 6 x3 x°36 18 x°36 | 6 
38 | | 6x3 x3 x32 | 20 x38 | 6 
| 42 Re ee eee ee ee ee 
| 24 Bipe|t of TTS wexBT x42 24 x46 Co ay 
|} 50 |¢| 8xBkxBhx-42 | 27 x50 | 7 ¢ 

54 || 9x84x8hx-48 80 x°52 Cues 

58 16) 10x84x34x°56 88° x *b4 9 4 

62 11x 35 x 84 x 60 386 x56 | 10 ¢ 
| 66 12x 8hx3hx-64 | 89 x58 | 11 4 

| 


The stringer plates are to be stiffened on their edges 
and attached to the intermediate frames by brackets having 
the same number of rivets as in the beam knees. 


The thickness of the shell plating is to be 10 per cent 
greater than the thickness given in the Tables for the shell 
plating at the ends where the first longitudinal numeral does 
not exceed 2,400, and 25 per cent greater where the numeral 
is 10,000 or above; the increase at intermediate numerals 
to be in proportion. 


2. Abaft Collision Bulkhead.—(a) The scantlings of 
the side frames below the lowest deck for a distance equal to at 
least 10 per cent of the vessel’s length measured from the Rule 
position of the collision bulkhead are to be as in Table 5. 


(6) The rivets connecting the frames to the side 
plating are to be spaced 54 diameters apart, centre to centre. 


(c) The gusset attachments and the corresponding 
rivets are to be increased 50 per cent above the require- 
ments of Table 8. The number of rivets in the angles 
which attach the bracket plates to the margin plate are also 
to be 50 per cent greater than required by Table 8. 


Where double angles are fitted connecting the bracket 
plates to the margin plate, the angles attaching the floors 
to the margin plate are also to be doubled. Where single 
angles double riveted are fitted, the angle attaching the floor 
plate to the margin plate is to have the same scantlings as 
the angle outside the margin, and is to be through-riveted 
thereto. 
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(4) Beam knees are to be in accordance with Section 15. 
clause 3. 


(e) Side stringers, spaced 6 feet apart and extending 
throughout the region defined in paragraph (a) above, are 
to be fitted in line with the stringers in the peak and are to 
have the scantlings given in Table 5. 


(f) Each side stringer is to be attached to the shell 
plating by a single angle having a single row of rivets in 
each flange. 


(g) If the side stringers referred to above are not fitted, 
the thickness of the side shell plating is to be increased as 
required by clause 1 (d). 


3. Deep ’Tweon Decks.—In vessels with deep tween 
decks additional intercostal side stringers are to be fitted 
at the fore end, supported by web frames if considered 
necessary. 


4, After Peak.—(a) In the after peak tiers of beams 
and stringers are to be fitted similar to those required in the 
fore peak, except that the spacing of the stringers may be 
8 feet. Where the counter has excessive flare web frames 
and stringers or other equivalent strengthening is to be 
fitted where considered necessary by the Surveyors. 


(6) Floors and cross-tie plates are to be fitted as 
required by Section 6, clause 7 (d). 


FLOOR PLATES IN VESSELS HAVING 
SINGLE BOTTOMS. 


Section 8. 1. Spacing.—A floor plate is to be fitted 
and riveted to every frame and is to extend across the middle 
line, except where a vertical centre through plate is fitted, 
in which case the floors are to be efficiently connected to it 
on each side by double vertical angles having the same 
thickness as the centre plate. 


2. Scantlings.—(a) The depth and thickness of the 
floor plates are to be in accordance with the requirements 
of Table 9. The thickness is to be increased above the 
midship thickness by ‘04 inch in the engine space and by 
‘10 inch in the boiler space. 


(6) The upper edges of the floor plates are not to be 
below the level of the upper edge at the centre line. 
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(c) Flanged bracket plates, of the same thickness as 
the floors, are to be fitted at the bilges, extending to a 
height above the base line equal to twice the depth of the 
floor at the centre line and having an overlap on the floor, 
inside the line of the frame, equal to the depth of the floor 
at the centre line. 


(d) In vessels having considerable rise of floor the depth 
of the floor plates may be required to be increased. 


(e) Towards the ends of the vessel the floor plates are 
to be gradually increased in depth in order that the sides 
may be efficiently connected when the brackets may be 
omitted. 


(f) Floor plates forming part of bulkheads are not to 
be less than 36 inches in depth, measured from the top of the 
keel, and the thickness is to be as required for the bottom 
strake of bulkhead plating. 


8. Frames and Reverse Frames on Floors.—(qa) 
Where the side frames extend only to the lower turn of bilge, 
the frames on the floor plates are to be of the same thickness 
as the floor and the breadths of the flanges sufficient for the 
diameter of the rivet used. 


(b) Where the side frames are carried to the centre 
line of the ship, the overlap of the floor plate on the frame 
need only be sufficient to take one row of rivets. 


(c) The-reversed bars, fitted on the upper edges of the 
floors, are to have flanges of the size given for reversed 
frames in peaks and the thickness is to be the same as 
that of the floor. Where reversed bars are cut, a doubling 
angle forming a butt strap is to be fitted having at least 
three rivets on each side of the butt. 


(d) Where floors are flanged on their upper edges as 
a substitute for fitting reversed bars, the thickness of the 
floors is to be increased *02 inch and the breadth of the 
flange is to be equal to the breadth of the reversed bar 
omitted. Floors are not to be flanged in the engine space, 
under boiler bearers, or in way of the strengthening of 
bottom forward. ; 


(e) Double reversed angles, extending from side to side, 
are to be fitted on every floor in the engine space and under 
boiler bearers. 


(f) The thickness of all the reversed bars in the boiler 
space is to be increased by 10 inch. 
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4, Watercourses.—Watercourses are to be formed 
above the frames through all the floor plates on each side 
of the middle line, also at the lower turn of the bilges in 
vessels of full form, as well as through the vertical centre 
plate and intercostal keelsons, where such keelsons are 
fitted, in order that water may reach the pumps freely. 


5. Vessels Loading or Discharging Aground.—In 
the case of small vessels intended to load or discharge while 
lying aground it is recommended that the bottoms be 
additionally strengthened in order to withstand the 
exceptional stresses to which they may be subjected. 


6. Strengthening of Bottom Forward.—The require- 
ments regarding the strengthening of the fore part of the 
bottom of steamers are contained in Section 11. 


KEELSONS IN VESSELS HAVING SINGLE 
BOTTOMS. 


Section 9. 1. Scantlings——The scantlings and 
arrangements of keelsons are to be as required by Table 10. 


2. Continuity.—Where the keelsons are cut at the 
bulkheads the longitudinal strength is to be efficiently 
maintained. 


Where keelsons, or other longitudinal members are 
required for a certain portion of the length of a vessel, care 
is to be taken to avoid any abrupt discontinuity of 
strength at their terminations. 


3. Middle Line Keelsons.—(q) All middle line keelsons 
are to extend as far forward and aft as practicable. 


(6) Where flat plate keels are adopted intercostal or 
centre through plate keelsons are to be fitted. 


(c) Intercostal keelsons are to be attached to the floors 
by single angles having the same thickness as the intercostal 
plates. 


(d) Centre through plate keelsons are to have the 
thickness given in Table 10, and the floors are to be attached 
to them by double vertical bars of the same thickness as 
the keelson plate. Foundation plates of the same thickness 
as the centre plate and not less than 12 inches in breadth 
are to be fitted above the floors, one on each side of the 
centre keelson, and are to be attached thereto by the con- 
tinuous angles. 
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4, Side Keelsons.—(a) Where the moulded breadth 
of the vessel does not exceed 30 feet, one side keelson is to 
be fitted on each side of the centre line, and where the 
breadth is above 30 feet and does not exceed 54 feet, two 
side keelsons are to be fitted. 


All side keelsons are to extend as far forward and aft as 
practicable. 


(b) Double angles, of the dimensions given in Table 10, 
or single angles of equivalent sectional area, are to be fitted 
on the upper edge of the keelson. 


(c) Side keelsons are to have intercostal plates attached 
to the shell plating by angles of the same thickness as 
the intercostal plates. 


(d) In the engine space additional side keelsons are to 
be fitted and are to be attached to the shell. 


(e) Where the intercostal plates are flanged on their 
lower edges as a substitute for fitting attachment angles to 
the outside plating, their thickness is to be increased by 
02 inch. Intercostals are not to be flanged in way of the 
strengthening of bottom forward. 


5. Increased thickness in Boiler Room.—The thick- 
ness of the centre and side keelson plates and bars not 
covered by cement is to be increased by *10 inch in boiler 
rooms. 


6. Butt Connections.—All angle and bulb angle bars 
of keelsons are to be in long lengths, and the butts are to be 
properly shifted and strapped with angles of the same 
thickness not less than 2 feet in length. The butts of the 
keelson plates are to be properly shifted and are to be 
riveted as required by Table 39. The continuous keelson 
angles are to be attached to the reversed frames. 


7. Strengthening of Bottom Forward.—The require- 
ments regarding the strengthening of the fore part of the 
bottom of steamers are contained in Section 11. 


DOUBLE BOTTOMS. 


Section 10. 1. Scantlings and Arrangements.— 
The scantlings and attachments of the structure forming 
the double bottom are to be as required by Tables 
6, 7 and 8. 


2. Centre Girder.—(a) The centre girder is to have 
the depth and thickness given in Table 6. 


(6) In vessels not exceeding 250 feet in length with 
machinery fitted amidships, and in vessels of 160 feet and 
under in length with machinery fitted aft, the angles attaching 
the centre girder to the keel plate and the inner bottom 
plating may be single except throughout the engine room 
and underneath the thrust seating and forward of the half 
length. 


(c) In vessels exceeding 250 feet in length with 
machinery fitted amidships, and in vessels exceeding 160 
feet in length with machinery fitted aft, these angles are 
to be double throughout. 


(d) Single angles, double riveted, may, if desired be 
fitted attaching the centre girder to the keel plate and to 
the inner bottom in vessels exceeding 250 feet in length 
with machinery fitted amidships, and in vessels exceeding _ 
160 feet in length with machinery fitted aft, where the 
first longitudinal numeral] does not exceed 14850. 


The flanges of these angles are to be of sufficient width 
to take two complete rows of rivets, and the thicknesses are 
to be as given in Table 6. 


In such cases double angles as required by Table 6 
are to be fitted attaching the centre girder to the inner 
bottom throughout the engine room, underneath the thrust 
seating, and from half length forward to the collision 
bulkhead. 


Double angles, as required by Table 6, are also to be 
fitted attaching the centre girder to the keel plate from 
half length forward to the collision bulkhead. 


8. Side Girders.—(a) One side girder is to be fitted on 
each side of the centre line when the rule breadth of the 
vessel exceeds 34 feet and does not exceed 64 feet, and two 
side girders are to be fitted when the breadth does not exceed 
78 feet. In vessels not exceeding 34 feet in breadth the solid 
floors in the holds and boiler room are to be stiffened mid- 
way between the centre line and the margin plate, and a 
girder is to be fitted on each side for the full length of the 
engine room and at the forward end beyond the half length. 


Side girders are to be extended as far forward and aft as 
practicable. 


(b) Additional side girders are to be fitted in way of 
the engine seating and thrust block seating. 


(c) All side girders under the engine seating and thrust 
block are to bave double angles, or single angles with flanges 
broad enough to take double riveting, fitted on their upper 


edges. 
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4. Floors.—(qa) Solid floors of the thickness given in 
Table 6 are to be fitted on every frame in the engine space 
and on every frame forward of the three-fifths length. They 
are also to be fitted under the boiler bearers and under the 
bulkheads. Partial solid floors are to be fitted under the 
thrust seating. 


(b) In vessels engaged in heavy trades, such as ore- 
carrying, it is recommended that solid floors be fitted on 
every frame. 


(c) Except as provided above, solid floors may have a 
maximum spacing of 10 feet. 


(d) Bracket floors of the scantlings given in Tables 7 
and 7a may be fitted between the solid floors required by 
the previous paragraph. 


(e) The brackets attaching the frames and reversed 
frames to the centre girder, and to the margin plate, are to 
be of the same thickness as the floors, and are to be flanged on 
their outer edges. The breadth of the bracket plates is not 
to be less than three-fourths of the depth of the centre girder. 


(f) Solid floors under machinery space, thrust block 
and boiler bearers, are to be attached to the centre girder by 
double angles or single bars double riveted. Elsewhere 
floors may have single attachment bars. 


(gy) On bracket floors the vertical bars at the intercostal 
side girders are to be of the same scantlings as the reversed 
frames of these floors. 


(h) The riveted attachments of the bulb angle frames 
and reversed frames to the brackets at the centre line and 
margin plate and to the vertical stiffeners on the intercostal 
girder are to comply with the requirements of Table 7a. 


Where the frames and reversed frames are angles the 
number of rivets is to be as required by the Table for 
5 inch bulb angles. 


(t) Where it is desired to reduce the span of bulb 
angle frames and reversed frames by fitting vertical struts, 
the scantlings of the struts and the attachments at their 
ends are to be as required by Table 7a. 


(j) The thickness of the watertight floors in the double 
bottom is to be increased °08 inch beyond that given in 
Table 6, but the thickness of these floors need not exceed 
that given in the Table for floors in boiler room. Where the 
depth of the centre girder exceeds 36 inches, stiffeners of 
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the size given in Table 7B are to be fitted to all watertight 
floors and to be spaced not more than 30 inches apart. The 
ends of the stiffeners are to be as close as possible to the 
boundary bars on the floors. 


(k) The spacing of the rivets in the athwartship flange 
of the angle attaching the floors to the margin plate is to 
be the same as the spacing of the rivets in the fore and aft 


flange. 


(1) Additional stiffening under the heels of widely 
spaced pillars is to be fitted as required by Section 16, 
clause 3 (d) and (e). 


5. Double Reversed Frames in Machinery Space.— 
Double reversed angles, or single bars with flanges broad 
enough to take two complete rows of rivets, are to be 
fitted on every floor in the engine space, on each floor below 
the boiler bearers and on each floor below the thrust seating. 
They are to extend in all cases from the middle line to 
beyond the girder outside the engine seating. 


6. Inner Bottom Plating.—(a) The inner bottom 
plating is to be continuous longitudinally, but transverse 
plating may be fitted in way of the watertight bulkheads 
provided the margin plates and middle line strake be made 
continuous. The attachment of the transverse plates to the 
longitudinal inner bottom plating is to comply with the 
requirements of Table 39 but is not to be less than double 
riveted. 


(b) If ceiling is not fitted on the inner bottom under 
the hatchways, this plating is to be increased 08 inch in 
thickness in way of the hatchways. The thickness of the 
middle line strake is in no case to be less than that of the 
inner bottom plating. Where the cargo is intended to be 
discharged by grabs or similar mechanical appliances it is 
recommended that the inner bottom plating be increased 
‘20 inch in thickness. 


7. Margin Plates.—(a) The margin plate is to be of 
the depth and thickness required by Tables 6and 8. ‘The full 
depth of the margin plate is to be maintained from the col- 
lision bulkhead to the after three-fifths length, abaft which 
the depth may gradually be reduced to 85 per cent of the 
midship depth. 


(6) Where gusset plates are fitted connecting the out- 
side bracket knees to the inner bottom, the horizontal flanges 
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of the margin plates are to be of sufficient width to permit 
the landing edge of the inner bottom plating to be kept clear 
of the gusset plate attachment. The gusset plates are to 
have the same thickness as the floors. 


8. Tank Side Brackets and Angles.—(a) The bracket 
plates connecting the side frames to the margin plate are to 
have the thickness given in Table 8 and are to extend up 
the bilges to the height given in the same Table, this 
height being measured at the inner edge of the frame and 
maintained throughout. These brackets are to be flanged 
on the edge or stiffened by a reversed bar. 


(b) Where the framing depth ““d” exceeds 26 feet and 
the attachment outside the margin plate required by 
Table 8 consists of double angles, the floor plate is also to be 
connected to the margin plate by double angles of the same 
width of flange. Where a single angle, double riveted, is 
fitted outside the margin plate, the angle fitted inside is to 
have the same dimensions as those of the external bar, and 
is to be riveted thereto. 


(c) Where the bracket plate is attached to the margin 
plate by double vertical angles, the number and diameter of 
the rivets through the bracket plate and side framing are to 
be equivalent to the number and diameter of the rivets 
through the vertical bars, excluding the rivets in the gusset 
connection. Where the bracket plate is attached to the 
margin plate by a single angle, the number and diameter of 
the rivets through the bracket plate and side framing are to be 
equal to the number and diameter of the rivets in the 
vertical bar, with an addition equivalent to 50 per cent of 
the number of rivets in the gusset connection. 


(ad) Where the tank margin plate is approximately 
horizontal, the breadth of the horizontal arms of the 
brackets is not to be less than the rule depth of the 
margin plate, and is to be suitably increased to provide 
equivalent attachment where gussets are required by the Table. 


(e) For refrigerated vessels carrying oil fuel in double 
bottom, see Section 20C, clause 4. 


9. Increased Thicknesses in Machinery Space.— 
(a) In the boiler space, including any donkey boiler 
recess, the floor plates and brackets, centre and side girders, 
inner bottom plating, margin plate and angle bars not 
covered by cement, and in the engine space the inner 
bottom plating, are to be increased in thickness as required 
by Tables 6 and 7. The thickness of the frame brackets 
outside the tank is to be increased -10 inch in the boiler 
space. 


(b) Where the machinery is fitted aft, the thicknesses 
given in Table 6 for inner bottom plating in engine room 
are to be adopted throughout the engine room. In the 
boiler room the thicknesses are to be increased by the 
increments which would have been added if the machinery 
had been fitted amidships. 


10. Flanging.—Floor plates are not to be flanged. 
Intercostals may be flanged, except under engines, thrust 
blocks, and pillars, and within the range of the additional 
strengthening of the fore part of the bottom, as required by 
Section 11. Where intercostals are flanged the thickness 
is to be increased by 10 per cent. 


11. Manholes and Covers.—(a) Manholes with suitable 
steel covers are to be provided in the inner bottom plating in 
sufficient numbers to permit adequate ventilation, and to 
allow of easy access for the examination of all parts of the 
internal structure. 


(5) Manholes and lightening holes are to be provided 
in the solid floors and intercostal side girders in such numbers 
and positions as will render all parts of the double bottom 
readily accessible. The edges of manholes should be 
smooth. 


(c) Where the manhole covers are attached by bolts to 
the inner bottom plating, doubling plates or rims are to be 
fitted to receive the fastenings of the covers. 

For refrigerated vessels carrying oil fuel in double 
bottom, see Section 200, clause 4. 


(d) Where ceiling is not fitted and the manhole covers 
or fittings to the double bottom of cargo holds project above 
the tank top, an angle coaming is to be fitted round each 
manhole with a hatch either of wood or steel. 


12. Free Passage of Air between Divisions.—(a) 
Ample provision is to be made for the free passage of 
air and water from one division to another and to the air 
pipes, by fitting the liners short, or by having a sufficient 
number of holes as near to the inner bottom as possible. 


(6) Air pipes are to be fitted in accordance with 
the requirements of Section 34, clause 10. 


13. Workmanship and Testing. — All watertight 
joints are to have the steel surfaces fitted as close as possible 
to each other, and are to be caulked efficiently. The double 
bottom is to be caulked and made watertight, and each 
compartment on completion is to be tested with a head of 
water representing the maximum pressure which could be 
experienced in service, 


Section 10 


54 LLOYD’S REGISTER OF SHIPPING. 


14. Vessels Loading or Discharging Aground.—In 
the cases of small vessels intended to load or discharge 
while lying aground, it is recommended that the bottoms 
be additionally strengthened in order to withstand the 
exceptional stresses to which they may be subjected. 


15. Drainage-——The pumping and draining arrange- 
ments are to be in accordance with the requirements of 
Section 34, clauses 2 and 3. 


16. Vessels carrying Oil Fuel in Double Bottom.— 
The modifications required in the scantlings and arrange- 
ments of double bottoms for the carriage of oil fuel are 
contained in Section 20, Sub-Sections C and D. 


ADDITIONAL STRENGTHENING OF THE FORE 
PART OF THE BOTTOM. 


Section 11. 1. Double Frames.—(a) The frames 
are to be doubled from the half length forward to 
the statutory position of the collision bulkhead, from margin 
plate to margin plate of double bottoms, or to the lower 
turn of bilges where a double bottom is not fitted. 


(4) Instead of the double bars required by the previous 
paragraph, single bars may be fitted having flanges each of 
sufficient breadth to take two complete rows of rivets. 


2. Shell Plating.—The thickness of the three strakes 
of shell plating next the keel is to be 10 per cent in excess 
of the midship thickness, and this is to be maintained from 
half length forward to the position of the collision bulkhead 
a8 defined by the Rules. In small vessels two strakes only 
need have this increased thickness if these cover entirely the 
flat of bottom. 


8. Side Girders.—(a) In vessels having double bottoms 
the spacing of the intercostal girders forward of the half 
length is not to exceed 7 feet, and additional intercostal 
girders attached to the shell and having a height of one-half 
the depth of the floor at that part are to be fitted 
extending as far forward as practicable. 


(6) Where there is no double bottom in the fore part of 
a vessel, additional intercostal side keelsons are to be fitted 
from the half length to the position of the collision 
bulkhead specified in the Rules. 


4. Riveting.—Forward of the half length, the rivets 
eounecting the frames to the floors and plating in the bottom 
of vessels are to be spaced 5} diameters apart, centre to 
centre. 

The seams of the sell plating are, in all cases, to be 
double riveted. 
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5. Flanging.—Floor plates or intercostals are not to be 
flanged within the range of the strengthening required by 
this section. 


SHELL PLATING. 

Section 12. 1. Thickness—(«) The thickness of 
the shell plating is given in Tables 18 and 19 and the 
reduction towards the ends of the vessel is to be effected 
gradually. 


(b) The strakes of shell plating next the keel are to 
have the thickness maintained forward as required by 
Section 11, clause 2. 


(c) In single screw steamers the plates connected to the 
sternframe, and in twin screw steamers the plates connected 
to the spectacle frame and to the sternframe, are to be of the 
Table thickness required for the side plating amidships. 
Plates on the spectacle frame of twin screw steamers, and 
on the boss of single screw steamers, which require to be 
farnaced are to have the thickness required for propeller 
boss plates given in Tables 18 and 19. The shell plating 
is to be of increased thickness or doubled in the region of 
the hawse pipes. 

(d) In way of long bridges the thickness of the upper 
deck sheerstrake and strake below may be as required for 
side plating. 

(e) Where the breadth of the strakes of shell plating 
is excessive suitable compensation will be required. 


2. Shift of Butts—(a) The butts of shell plating 
are to be arranged to give as good a shift as possible and in 
adjoining strakes butts are not to be nearer each other than 
two frame spaces. Butts of alternate strakes, other than 
the strakes adjacent to flat plate keels, are not to be in the 
same frame space. 

(6) The butts of the sheerstrakes are to be shifted at 
least two frame spaces from the butts of adjacent deck 
striuger plates. 


8. Fitting and Caulking of Butts and Edges.—aAll 
outside edges of seams and butts are to be either planed or 
chipped fair and then carefully caulked. 

Plates are to be sheared from the faying surface and 
if this be not done the burr caused by shearing is to be 
carefully removed. 


4, Openings in Topside Plating—(a) Where side- 
light or other openings are cut in the sheerstrake, and the 
sectional area removed is greater than 20 per cent of the 
unpierced plate, compensation is to be provided by increasing 
the thickness of the plating. 
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(6) All openings in the shell plating for cargo doors, 
coal ports, and other purposes, are to have well-rounded 
corners, and arrangements are to be made to maintain the 
transverse and longitudinal strength in way of the openings. 


5. Liners. —The spaces between plating and frames are 
to be closely fitted with liners of iron or steel which are to 
be in one piece and of the same breadth as the flange of 
the frame. 

6. Bulwark Plating —(a) The spacing between the 
stanchions which support the bulwarks is not to exceed 
6 feet. The stanchions nearest the ends of a bridge or 
long poop are not to be more than 5 feet from the bridge 
or poop bulkhead, and are to be formed of web plates. Where 
the bulwark plating and main rail are cut to form a gangway 
or cargo port, the bulwark stays at each end of tle port are to 
be of increased strength. 

(6) Care is to be exercised that continuity of strength 
is naintained at the break of erections ; and gangways, doors 
and other openings in the bulwark plating are to be kept 
well clear of these breaks. Where mooring pipes are fitted 
in bulwarks, the surrounding plating is to be doubled. 


DECKS. 


Section 18. 1. Steel Decks.—(a) Xteel decks are 
to be fitted in accordance with the requirements of Tables 
20 to 26. 

(6) The scantlings of upper, second and third decks 
in association with beams on every frame are to be in 
accordance with the requirements of Tables 20, 21 and 26. 
The scantlings for upper decks given in Tables 20 and 21 
headed “ Where One Deck is Fitted,” apply to the upper 
decks of vessels having no decks below. The heading 
“Where Two Decks are Fitted” refers, as indicated by the 
sub-headings in the Tables, to the cases where the second 
deck is composed of stringers and tie plates or is a complete 
steel deck, and the heading ‘‘ Where Three Decks are Fitted” 
refers to vessels which have three complete steel decks. 

(c) The thicknesses given in the Tables are associated 
with a tumble-home of 12 inches at the strength deck. If 
the tumble-home is greater or less than 12 inches the 
thickness of the deck plating is to be increased or may be 
reduced to provide the same sectional area of material. The 
deck plating is not, however, to be less in thickness than 
required by Tables 20 to 23. 

(d) The thicknesses given in the Tables are those 
required to be fitted abreast the deck openings, which are 
taken to be 40 per cent of the breadth of deck amidships 
in the upper and second decks, and 50 per cent in the third 


deck. If the width of the openings on the strength deck is 
greater or less than specified above, the thickness of the deck 
plating is to be increased or may be reduced to provide 
the same sectional area of material ; and at lower decks, if 
the width of the openings is greater than specified, the 
thickness of the plating is to be increased. The deck 
plating is not, however, to be less in thickness than required 
by Tables 20 to 23. 


(e) The thicknesses given in Table 20 are applicable 
to flush deck full scantling vessels. In vessels having 
superstructures the thickness of the deck stringer and 
plating is to be increased as provided in the Table in pro- 
portion to the total percentage length of superstructures fitted. 


(/) Between the deck openings on the upper and 
second decks the thickness of the deck plating may be 
reduced within the line of the hatchway side coamings 
to that given in the Tables. At decks below the second 
deck, the thickness of the plating within the line of the 
hatchway side coamings may be as given in Table 26 
for deck plating at ends. 


(g) Within a partial superstructure exceeding 15 per 
cent of the vessel’s length the thickness of the upper deck 
may be as required by the Tables for a second deck, and 
the thickness of the second deck may be as required for a 
third deck. 


(A) Where there is indication of particular concentra- 
tion of loading the Committee may require additional 
strengthening to be fitted to the decks. 


(i) Where the beams at unsheathed steel decks required 
by the Rules are not fitted at every frame, the thickness of 
the plating is not to be less than °36 inch where the spacing 
of the beams is 44 inches, *40 inch where the spacing of the 
beams is 54 inches, and ‘44 inch where the spacing of the 
beams is 60 inches. At the sides of deck openings the 
thickness of the plating is not to be less than 44 inch and 
this thickness is not to be reduced at the ends. 


(7) Where the height of ’tween decks exceeds 8 feet 
6 inches the thickness of the strength deck is to be increased. 


(k) All steel decks are to be caulked, unless sheathed 
with a properly caulked wood deck. 


(1) Where the length of either the engine or boiler 
room opening exceeds 15 feet or the combined length 
exceeds 30 feet, the deck abreast the openings is to be 
completely plated over. The plating is to extend two frame 
spaces beyond the opening, and is to be tapered thence to 
the stringer plate over a distance equal to the breadth of 
the plating required to be fitted. 
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2. Stringer Plates.—(a) Stringer plates of the 
dimensions given in Tables 20 to 26 are to be fitted on 
the decks indicated. Deck stringer plates are to maintain the 
midship breadth and thickness for one-half the vessel’s 
length amidships, and they are to be gradually reduced to 
the scantlings given for stringer plates at the ends of the 
vessel. 

(6) Within a partial superstructure the thickness of the 
stringer plates may be modified in the same manner as 
permitted for deck plating. 

(c) The stringer plates on all decks are to be connected 
to the shell plating with angle bars of the size required 
by Tables 24 to 26. 

(d) The stringer plates of decks below the weather 
deck are to have an angle bar, 3 inches by 3 inches, of the 
same thickness as the stringer plate fitted inside the frames. 
The thickness of this bar need not exceed °50 inch. The 
space between this angle bar and the shell plating is to be 
filled in with cement. 

8. Tie-plates——(a) Where steel decks are not laid, con- 
tinuous tie-plates of the size given in the Tables are to be 
fitted on the beams upon each side of the hatchways, and 
tie-plates are to be riveted to the hatch end beams in order 
that the ends of the wood deck may be properly fastened. 

(b) Where hatchways exceed normal breadth the deck 
is to be plated between the hatchway sides and the stringer 
plate. 

(c) Where widely spaced pillars with girders are fitted, 
the scantlings of the tie-plates are to be increased. 


4, Minimum requirements for Steel Decks.—(a) Un- 
sheathed steel lower decks which are additional to those 
required by the Rules or for which credit is not taken in 
ascertaining the thickness of the upper deck are to have a 
thickness not less than *30 inch where beams are fitted on 
every frame and not less than ‘34 inch where beams are 
fitted on alternate frames. Where these decks are sheathed 
the thickness may be ‘28 inch where beams are fitted on 
every frame and 30 inch where beams are fitted on alternate 
frames. 

(b) Unsheathed steel upper or bridge decks in vessels 
which do not require a steel deck by Tables 20 and 21 are 
not to be less in thickness than ‘28 inch for vessels 100 feet 
long and *30 inch for vessels 200 feet in length where 
beams are fitted on every frame. 

(c) The thickness of the stringer plate is to be 
‘04 inch greater than the thickness of the plating. 


5. Continuity of Strength.—(a) Care is to be taken 
to preserve the continuity of strength at hatchways, at engine 
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and boiler room openings and other openings and at 
deckhouses. For this purpose intercostal girders should be 
fitted below the uppermost deck and should be efficiently 
connected to the various coamings and casings by laps or 
brackets, or may be arranged to overlap in a satisfactory 
manner. The requirements at ends of superstructures are 
set forth in Section 22, clause 4. 


(6) Doubling plates are to be fitted round the corners 
of all large openings in the strength deck plating. At the 
deck next below the strength deck doublings or long 
overlaps of the deck plating are to be fitted at the corners 
of the openings. 


6. Wood Decks.—(a) The material employed is to be of 
good quality, properly seasoned, and free from sap, shakes 
and objectionable knots. 

(6) The thickness of the deck is not to be less than 
24 inches of pine or 2 inches of teak in vessels not exceeding 
150 feet in length, and 3 inches and 24 inches for pine and 
teak respectively in vessels of greater length. 

(c) Where gutter waterways are fitted at the weather 
deck, tbe angle bar forming the inner edge of the waterway 
is not to be less in thickness than °36 inch. 

(d) Thwartships planks are to be laid at the end 
coamings of all hatchways and deckhouses. 

(e) The width of kauri, oregon and pitch pine planks 
should not exceed 5 inches, and the oregon pine should be 
laid with the grain vertical. 

(f) Where deck planks are 6 inches in width or under, 
a single fastening will be accepted, but where the width 
exceeds 6 inches, two bolts are required for each plank at 
every beam. 

The bolts are to be galvanised, nuts fitted on the 
under side, and properly sunk with oakum and white lead 
under their heads and be carefully covered over with turned 
dowels bedded in white lead, marine glue, or other suitable 
composition. Pine decks not exceeding 3 inches and teak 
decks not exceeding 2} inches in thickness are to be fastened 
by bolts } inch in diameter; planks of greater thickness are 
to be fastened by bolts § inch in diameter. 

(g) All decks are to be efficiently caulked and payed. 

(A) The requirements for wood decks in sailing ships 
are given in Section 35, clause 6. 


7. Wood Sheathing.—\W here wood sheathing is laid 
over a steel deck, the thickness need not exceed 24 inches 
of pine, or 2 inches if of teak. The planking is to be 
efficiently secured to the deck plating between the beams, and 
the wood deck is to be efficiently caulked and payed. 
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8. Deck Compositions.—Where owners desire to use 
compositions as substitutes for wood sheathing on steel 
decks, these decks are to be caulked and made watertight 
prior to the substitute being applied. 

If the chemical composition of the material is such that 
there is a possibility of corrosive action taking place between 
it and the steel, the steel deck is to be coated with an 
approved insulating material. 


9. Water Testing —Weather decks and gutterways on 
completion are to be water tested by hose. 


INCREASED FRAME SPACING. 


Section 14. 1. Increased Frame Spacing.— 
(a) Where a spacing of frames greater than that given in 
the Tables is desived, the scantlings of the various parts of 
the structure are to be increased as specified in this Section. 
Where this increase in spacing exceeds 9 inches, special 
consideration of the scantlings and arrangements will 
be given. 

(b) The frame spacing is not to exceed 27 inches 
between the collision bulkhead and one-fifth the vessel’s 
length from forward, and in the peaks the spacing is not 
to exceed 24 inches. 


2. Double Bottom.—(a) The thickness of thie floor plates 
and tank side brackets is to be increased at the rate of 
‘02 inch for every 3 inches increase in spacing. The floors 
may be stiffened by vertical bars between the intercostal side 


. girders instead of being increased in thickness. 


(6) The thickness of the inner bottom plating in the 
holds and the tank margin plate throughout are to be increased 
at the rate of ‘02 inch for every 4 inches increase in spacing, 
and the increase in the thickness of the inner bottom plating 
in the engine room is to be 02 inch for every 6 inches 
increase in spacing. The thickness of the middle line 
strake need not be increased but is not to be less than the 
remainder of the plating. 

(c) Where bracket floors are fitted in the double 
bottom, the scantlings of the frames and reversed frames 
are to be increased to give equivalent strength to that 
required by the Tables. The thickness of the bracket 
plates is to be the same as that of the floor plates as 
increased, 

(d) The thicknesses of the material in the boiler room 
are to be increased by one-half the amount of the increase 
required in the holds. 


3. Side Framing.—(a) The scantlings of the side 
framing in the holds and *tween decks are to be increased 


so as to give equivalent strength and stiffness to the 
requirements of the Tables. 


(6) All frames are to be extended to the superstructure 
deck where such is fitted. 


4. Shell Plating.—The thickness of the bottom and 
side shell plating is to be increased at the rate of 02 inch 
for every 2 inches increase in spacing. The thickness of 
the sheer-strake and strake below need not be increased, 
but is to be at least equal to the increased thickness of 
side shell plating. 


5. Deck Beams.—The scantlings of the beams and 
beam knees are to be increased to give equivalent strength 
to the requirements of the Tables. 


6. Pillars.—The scantlings of closely spaced pillars 
and of the corresponding runners under the deck beams 
are to be increased to give equivalent strength to that 
required by the Tables. 


7. Deck Plating—(a) The thickness of the plating of 
the strength deck abreast the openings will not, in general, 
require to be increased with increase of frame spacing. 
Where, however, the thickness of the plating is less than 
that given below, it is to be increased *02 inch for every 
4 inches increase in spacing until these thicknesses are 
reached. 


Length Increased Thickness of Strength 
of Frame Deck Plating abreast 
Vessel. Spacing. Openings. 
| 

Feet. Inches. Inch. 

250 3 “36 

300 30 “38 

300 36 “42 

400 36 “50 

500 36 60 


(6) The thickness of the second and third decks is to 
be increased ‘02 inch where a spacing increased to 36 
inches is adopted. This increase does not apply to the 
stringer plates. 


(c) The thickness of the plating between deck openings 
need not be increased with increase of frame spacing. 

(d) No increase will be required to the thickness of 
decks which are sheathed with wood. 


8. Middle Line Bulkhead—Where a middle line 
bulkhead is fitted the spacing of the stiffeners is not to 
exceed 60 inches, and the scantlings of the stiffeners are to 
be in accordance with the spacing adopted. 


Section 14 


58 LLOYD’S REGISTER OF SHIPPING. 


9. Riveting.—(a) The diameter of the rivets and the 
number of rows of rivets are to be governed by the thickness 
of plating required at the Rule frame spacing. 


(b) The spacing of the rivets is to be determined by 
Table 38. 


(c) Where the Rule frame spacing is below 28} inches 
and the increase in frame spacing exceeds 3 inches, the 
spacing of the rivets connecting the side frames to the shell 
plating is to be reduced by one-half of a diameter. 


(d) The riveted attachment of the tank side brackets to 
the margin plate and to the main frames is to be increased in 
respect of the increased spacing adopted. 


10. General.—In cases in which increased frame 
spacing is adopted, such local increases in scantlings are to 
be made as may be considered necessary. 


BEAMS. 


Section 15. 1. Scantlings.—(a) The scantlings 
of the beams at the various decks are set forth in Tables 
12 and 13. Where the beam spacing is different from 
that shown in the Tables the scantlings of the beams are 
to be suitably modified. 


(6) Where the beams between one-fifth of the vessel’s 
length from forward and the collision bulkhead are spaced 
more closely than required by Tables 12 and 13, they may 
be reduced so. as to give equivalent strength to the require- 
ments of the Tables. 


(c) The sizes of the half beams are to be determined 
by the breadth of the deck amidships in conjunction with 
the greatest length of unsupported beam abreast openings, 
and are to be obtained by interpolation from the sizes given 
in Tables 12 and 13 for beams supported by one, two and 
three rows of pillars. 


(d) The scantlings given in the Tables are applicable 
to a tween deck height of 8 feet 6 inches, and when this 
height is exceeded, the strength of the beams is to be 
increased in proportion to the increased height of ‘tween 
decks. 


(e) The beams of decks fitted exclusively for the 
accommodation of passengers may be of the size given for 
the beams of long bridge decks. 


(f) Where cargoes such as chilled beef are suspended 
from the beams of decks, which may, at the same time, be 
loaded above, the strength of the beams of cargo decks is to 
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be increased 33 per cent where one tier of quarters is 
carried, 66 per cent where two tiers, and 100 per cent where 
three tiers are carried. 


In the case of weather deck beams, this increase is to 
be 50 per cent for one tier, and 100 per cent for two tiers, 
but the scantlings of these beams need not exceed those of 
cargo beams which have been increased for the same 


purpose. 


(9) Through beams with plating are to be fitted in the 
machinery space at the level of each deck wherever possible, 
but where this is impracticable, strong beams are to be 
fitted. 


(4) Where the hatchway side coamings and end beams 
are reinforced to compensate for the omission of side and 
corner pillars, the scantlings of the hatchway end beams 
are to be as required by Section 16. 


(s) Where the line of pillars at the sides of hatchways 
is more than 18 inches from the coamings, the overhanging 
half beams will require to be efficiently reinforced or the 
coamings will require to be made sufficiently strong as a 
girder to support the deck loads. 


(j) Beams on which a steel deck is not fitted are to 
have equivalent strength to the requirements of Tables 
12 and 138. 


(k) The breadth of the deck flange of the beam is 
to be suitable for the diameter of the rivets in the deck 
plating. 


(2) The requirements for beams in sailing ships are 
given in Section 35, clause 4. 


2. Spacing.—(a) Beams are to be fitted at every 
frame :— 


(1) At all watertight flats, 


(2) At upper decks of all single deck vessels above 
15 feet in depth, 


(3) At unsheathed strength decks, 


(4) At all decks where the frame spacing exceeds 
30 inches. 


(6) The beams of upper decks in way of poops, fore- 
castles and bridges may be fitted at alternate frames, 
provided that for eight frame spaces within each end of 
the bridge, the beams are fitted at every frame. 
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(ce) The beams of the various decks are to be placed 
over each other and, as far as practicable, are to be fitted to 
the frames which have reversed angles extended to the 
upper deck. 


8. Beam Knees.—(a) Beams need not overlap the 
frames. 

(6) The depths of beam knees are to be measured from 
the top of beam at side. 

(c) The depths of beam knees are to be three times the 
depths of the beams given in the Tables, whether at every 
frame or at alternate frames. 

(d) Where the size of the beams has been modified 
either for an alteration of frame spacing or of ‘tween deck 
height or to suit special conditions of loading or support, 
the depth of the beam knees is to be three times the depth 
of the beam of bulb angle section required and the number 
of rivets in each arm of the knee is to be governed by the 
actual depth. 

(e) The depths of the beam knees at the upper deck in 
vessels which have not a tier of beams below, and at the 
second deck in two-deck vessels where the hold frames are 
cut or scarphed at the second deck, are to be as required by 
paragraphs (c) and (d), or as given in the following Table, 
whichever is the greater. 

The thickness of these knees is to be in accordance with 
Tables 12 and 13, or as given in the following Table for the 
depth of knee to be fitted, whichever is the greater. 


The beam knees required by this paragraph are to be 
maintained throughout. 


* Depth of Beam Knees. | + Depth of 


Beam Knees. 
Rule Angle, | snipe 
PppiAngle , a Channel and) 
rr oa Depth Minimum | Reversed Danthy Minimum 
a i | Thickness.’ Angle pea. | Thickness. 
| = = Le ee ed 
Inches. Inches.| Inches. Inches. Inches.! Inches. 
5 or less 15 *32 13 | 44 46 Fl. | 
‘s 21 “38 14 47 “46 Fl. 
9 26 “44 15 50 48 Fl. 
ll 31 “48 | 
18 36 42 Fi. 
15 41 “44 ” 


* After correction for frame spacing if required. at 
For intermediate depths of Rule Frames the beam knees 
are to be obtained by interpolation. 


(f) Where the intermediate frames in ‘tween decks are 
omitted beam knees of ordinary dimensions are to be fitted, 


and the number and spacing of rivets in each flange of the 
angle lugs connecting the knees to the side plating are to 
be the same as the number and spacing of those attaching 
them to the beam. 

(g) The thickness of beam knees is to be in 
accordance with the requirements of Tables 12 and 18. 

(h) Knees 36 inches and above in depth are to be 
flanged on their inner edge. 

Where the beam knees are flanged, the thickness may be 
reduced 20 per cent. 

The breadth of the flange is not to be less than 2 inches 
in brackets not exceeding 24 inches in depth; 24 inches in 
brackets above 24 inches and not exceeding 36 inches in 
depth ; 3 inches in brackets above 36 inches and not ex- 
ceeding 44 inches in depth; and 84 inches in brackets 
exceeding 44 inches in depth. 

(4) The number and size of the rivets in both arms of 
beam knees are to be as given in the following Table :— 


Depth of Knee Breadth of Knee Number! Diameter 

Measured from Measured from | of of 
Deck. End of Beam. Rivets.| Rivets. 
Inches. Inches. Inches. 

14 10 + 4 

17 12 4 3 

21 15 5 } 

24 17 5 t 

28 21 6 i 

82 24 7 t 

36 27 8 z 

40 31 9 t 

44 85 10 Hi 

48 39 11 i 

52 43 12 H 


(j) Half beams fitted to alternate frames are to be con- 
nected to the coaming plates with double angles; half beams 
fitted to every frame may be connected to the coaming plates 
with single angles of not less thickness than the side coaming 
plates. ‘There are to be two rivets in each flange of the 
angles connecting coamings to the half beams where the 
depth of the half beam is 8 inches, three in beams 
8} inches to 114 inches in depth, and four rivets where 
the depth is 12 inches. 

4. Rows of Pillars—(a) The numbers of rows of 
pillars are determined in association with the scantlings of 
the beams and are to comply with the requirements of 
Tables 14 and 10. 
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(b) Beams at the ends of the vessel are to be equivalent 
in strength and stiffness to the beams amidships having 
regard to the span, and the scantlings may be obtained by 
interpolation between columns 1, 2 and 3 of Tables 12 
and 13. 


PILLARS AND GIRDERS. 


Section 16. 1. General.—aAll beams are to be sup- 
ported either by closely spaced pillars or by widely spaced 
pillars in association with longitudinal girders under the 
decks. Pillars in tween decks and holds are to be fitted 
in the same vertical line. 


2, Closely Spaced Pillars.—(a) Closely spaced pillars, 
which may be of either iron or steel, are to be fitted at 
alternate frames in accordance with the requirements of 
Table 14. 

(d) In way of poops, bridges, and forecastles, the 
scantlings of the pillars under each deck are to be as 
required by the Table for the deck next below. 

(c) Where beams are fitted at every frame, pillars are 
to be attached at their heads to continuous fore and aft 
girders of double angles having the scantlings given in 
Table 14. he girders are to be attached to each beam and 
to the bulkheads by angle lugs. 

(d) The heels of pillars at inner bottoms and at tops 
of deep ballast tanks are to be fitted and riveted to double 
angle bars or tee bars. 

(¢) The heads and heels of all pillars are to have a 
bearing fit. = 

(f) Pillars which support decks intended exclusively for 
the accommodation of passengers may be 3th inch less in 
diameter than required by the Table where the diameter is 
8 inches, } inch less where the diameter is 4 inches, and 
4 inch less where the diameter is greater than 4 inches. 

(g) Additional pillars are to be fitted to the beams 
below deckhouses, windlass, steam winches and capstans, and 
otherwise where considered necessary. 

(h) Where double pillars are fitted for the purpose of 
securing shifting boards, their diameter is to be three-fourths 
the diameter required for single pillars. 

(4) Where cargoes such as chilled meat are suspended 
from a deck which may at the same time be loaded above, 
the scantlings of the pillars are to be suitably increased. 

(7) Where pillars are fitted on a shaft tunnel, the 
tuunel is to be additionally strengthened under the heels 
of the pillars if necessary. 

(k%) Pillars made of approved weldless rolled or drawn 
steel tubes may be of the diameter required by Table 14 for 
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hollow pillars with a reduction of 25 per cent in thickness. 
The steel of which these tubes are made is to have a tensile 
strength of not less than 35 tous per square inch with an 
elongation of not less than 10 per cent in a length of 8 
inches, 


3. Widely Spaced Pillars.—(a) Where pillars are 
widely spaced, the scantlings are to comply with Table 15, 
and are to be determined on the basis of length of pillar in 
association with a numeral 

8x Bx H 
100 

where § is the fore and aft distance, in feet, from centre 

of span to centre of span ; 

B is that proportion of the breadth of deck, in 
feet, supported by the pillars ; 

H is the sum of the heights of the several 
superimposed “tween decks measured, in feet, 
from top of beam to top of beam with an 
addition of 5 feet for the upper deck in 
Full Scantling vessels, and 4 feet for upper 
decks in Complete Superstructure vessels 
and for poop, bridge and forecastle decks. 


In the case of a deck fitted exclusively for the accommo- 
dation of passengers, the height of ’tween decks may be taken 
as 4 feet. For superimposed superstructures exclusively 
devoted to such accommodation this height may be taken as 
3 feet in each case. 


(b) The scantlings given in Table 15 are arranged for 
pillars made of steel having a tensile strength of from 26 to 
32 tons per square inch. Where steel of 22 to 25 tons per 
square inch tensile strength is used, the thickness is to be 
increased 20 per cent beyond the requirements of the Table. 


(c) In the ’tween decks widely spaced solid pillars, 
having the scantlings given in Table 15a, may be fitted. 
These pillars are to have flat palms at their heads and heels 
and are to be attached by rivets of the number and diameter 
given in the Table. 


(d) Effective arrangements are to be made to distribute 
the support of the pillars to the decks and to distribute the 
load on the pillars at the heels. 


Where non-symmetrical types of girders are fitted longi- 
tudinal and transverse supporting brackets are to be fitted in 
way of the heads of the pillars. 

Where considered necessary by the Committee, the 
attachment of the floors to the intercostals and of the floors 
and intercostals to the inner bottom plating below the heels 
of pillars, will be required to have additional riveting. 
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Where pillars are not stepped on the tank top at the 
intersection of a floor and an intercostal girder, intercostals 
and partial solid floors are to be fitted. Manholes are not 
to be cut in the floors and intercostals below the heels of 
pillars. 


(e) Doubling plates are to be fitted on the inner bottom 
plating under the heels of widely spaced tubular pillars. 

For refrigerated vessels carrying oil fuel in double 
bottom see Section 200, clause 4. 


(f/f) Where cargoes such as chilled meat are suspended 
from a deck which may at the same time be loaded above, 
the scantlings of the pillars are to be suitably increased. 


4. Deck Girders at Heads of Widely Spaced Pillars.— 
(a) Where widely spaced pillars are fitted, the beams 
between the pillars are to be supported by deck girders of 
the dimensions given in Tables 16 and 17 and the scantlings 
of the girders are to be determined on the basis of the 
depth of girder in association with a numeral 

S?x Bx H 
SS pom 

where S is the fore and aft spacing, in feet, of the 

pillars from centre to centre ; 

B is that proportion of the breadth of the deck, 
in feet, supported by the girder ; 

H is the height of the ’tween decks next above 
the girder, measured in feet, from top of 
beam to top of beam where the pillars in the 
tween decks are placed immediately over 
those below. 

For upper decks in Full Scantling vessels H may be 
taken as 5 feet. For decks fitted exclusively for the 
accommodation of passengers and for upper decks in com- 
plete superstructure vessels and for poop, bridge and 
forecastle decks H may be taken as 4 feet. 

For superimposed superstructures exclusively devoted to 
passenger accommodation this height may be taken as 3 feet. 

Where the pillars above a deck are not placed over those 
below, H is to be the sum of the heights of the several ’tween 
decks, in feet, above the girder, with an addition as specified 
above for the weather deck, or, is to be increased to 
correspond with the additional load supported. 

(6) Plates, channels, bulb angles and angles forming 
component parts of girders, are to be fitted in long lengths 
and are to be efficiently strapped or lapped at the butts. 

(c) Where girders are formed of channels, these are to 
be attached by two rivets either to the lower flanges of the 
beais, or to short angle lugs fitted to the beams. 


Where girders have double lower angles, the intercostal 
plates are to be attached to the beams by angle lugs extend- 
ing to the bottom of the girder and to the bottom of the 
beams alternately where beams are fitted at every frame, and 
to the bottom of the girder at every beam where beams are 
fitted at alternate frames. 

Where girders have single bulb angles on the lower 
edge, plate brackets supporting the girder are to be fitted not 
more than three frame spaces apart when the beams are on 
every frame, or two frame spaces apart when the beams are 
fitted on alternate frames, and where double bulb angle 
girders are fitted these brackets may be four frame spaces 
apart. At deck girders abreast hatchways the supporting 
brackets are not to be more than two frame spaces apart. 
The beams between these plate brackets are to be attached 
to the girders by angle lugs, which extend alternately to 
the bottom of the beam and to the bottom of the girder. 

(d) Girders are to be efficiently attached to the bulk- 
heads by flanged brackets having a depth equal to twice 
the depth of the girder measured from the top of the beam, 
and having the same thickness as the girder plate. 

(e) Where cargoes such as chilled meat are suspended 
from a deck which may at the same time be loaded above, 
the scantlings of the girders are to be suitably increased. 


5. Reinforced Hatchway Side Coamings and End 
Beams in "Tween Decks.—(a) Where the hatchway side 
coamings of ‘tween decks are designed to act as deck girders, 
the scantlings are to comply with Table 17, and the 
number to be used is given by 

L?xbxH 
100 


where L is the length of hatchway in feet, 

b is that proportion of the breadth of the deck, 
in feet, supported by the side coaming ; 

His the height, in feet, of the "tween decks 
next above the girder, measured as in 
clause 4. 

(6) Where a hatchway side girder does not form part of a 
continuous fore and aft girder, it is to extend for a 
distance equal to two frame spaces beyond each end of the 
hatchway and is to be efficiently attached to the hatchway 
end beams by large gusset plates. 

(c) Plate brackets are to be fitted not more than two 
frame spaces apart. 

(d) Where the hatchway end beams which carry the 
hatchway side coamings are supported by pillars at the 
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centre line only, the scantlings are to comply with Table 17, 
and the numeral to be used is given by 


= hasan x Bs) H. 
‘ ox  =eTG) Fs 
where L, b, and H have the same meuning as in para- 
graph (@) ; 
B is half the breadth of the deck in feet at the 
hatchway end beam. 


(¢) The hatch end beam knees are to be increased in 
breadth and thickness beyond the ordinary requirements and 
are to be flanged on the edge. 


(/) The frames to which the hatchway end beams are 
attached are to be reinforced if considered necessary. 


(7) In cases where deep hatchway side coamings and 
end beams are fitted, as at weather decks, the arrangements 
will be specially considered. 


6. Riveting—(a) The number of rivets in the heads 
and heels of solid or hollow closely spaced pillars is to be 
regulated by their diameter in accordance with the following 
Table :— 


Number of | Diameter of 


Diameter of Pillar. Rivets. iteata: 


Taches. Inches. 
Not exceeding 34...) 2 t 
Above 34 and hot exceeding 44... 8 q 
eT ae ae ‘ei 6... 4 1 
Sse OF oe 6 1 


(6) Where pillars are fitted under watertight flats the 
rivet attachment is to be sufficient to withstand the load due 
to water pressure. 


(c) The rivets in the seams of built tubular pillars are 
to be spaced not more than 5 diameters apart, centre to 
centre. 


(d) The rivets in angles or channels forming pillars are 
to be spaced so as to close the work efficiently, and may be 7 
diameters apart, centre to centre. : 


(e) The rivets in deck girders are to be spaced 80 as to 
close the work efficiently, and may be 7 diameters apart, 
centre to centre. The rivets in the intercostal angle are to 
be spaced not more than 5 diameters apart, centre to centre. 


(/) The flanged brackets at the ends of the girders 
are to be double riveted to the girders and to the bulkheads. 
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7. Machinery Spaces.—(a) The beams in the machinery 
space are to be pillared as far as practicable. 


(6) The requirements regarding the scantlings of bunker 
bulkheads which act as pillars are set forth in Section 21. 


8. Middle Line Bulkheads in lieu of Pillars.—The 
requirements regarding the scantlings of non-watertight 
middle line bulkheads are set forth in Section 21, 


WATERTIGHT BULKHEADS. 


Section 17. 1. Peak and Machinery Space Bulk- 
heads.—(a) A watertight collision bulkhead is to be fitted 
at a distance not less than 5 per cent of the vessel’s length 
from the fore part of the stem at the waterline. 


(0) An after peak bulkhead is to be fitted, and is to 
be arranged to enclose the shaft tubes in a watertight 
compartment. 


(c) A bulkhead is to be fitted at each end of the 
machinery space. 


2. Additional Bulkheads.—(a) Additional watertight 
bulkheads as follows are to be fitted at reasonable spacing :— 


In vessels above 285 feet and not exceeding 335 feet 
in length, an additional watertight bulkhead is to be 
fitted about midway between the collision and boiler 
room bulkheads, making a total of five bulkheads. 


In vessels above 335 feet and not exceeding 405 feet, 
two additional watertight bulkheads are to be fitted, 
one in the forward hold and one in the after hold, 
making a total of six bulkheads. 


In vessels above 405 feet and not exceeding 470 feet, 
seven watertight bulkheads are to be fitted. 


In vessels above 470 feet and not exceeding 540 feet, 
eighs watertight bulkheads are to be fitted. 


In vessels above 540 feet and not exceeding 610 feet, 
nine watertight bulkheads are to be fitted. 
(6) Where in vessels above 220 feet and not exceeding 
285 feet in length the machinery space is fitted aft, a water- 
tight bulkhead is to be fitted about midway between the 
collision bulkhead and the bulkhead at the fore end of the 
engine and boiler space. 


(c) In vessels in which the fitting of the number of 
bulkheads specified in the preceding paragraphs would inter- 
fere with the requirements of a special trade in which the 
vessel is to be employed, the Committee will be prepared to 
consider proposals from the Owner to dispense with one or 
more bulkheads. In all such cases suitable structural 
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compensation for the omission of the bulkhead will be 
required, and a notation will be made in the Register Book 
describing the number and position of the bulkheads omitted. 


(d) For bulkheads in sailing vessels, see Section 35. 


3. Height of Bulkheads.—(a) The collision bulkhead 
is to extend in all cases to the upper deck. 


(6) In Full Scantling vessels the bulkheads are to 
extend to the upper deck, except the after peak bulkhead, 
which, subject to the approval of the Committee, may 
extend to the first deck above the load waterline, provided 
this deck forms a watertight flat from the bulkhead to the 
stern. 


(c) In vessels whose draught does not exceed that which 
could be assigned as a Complete Superstructure vessel 
the bulkheads need extend to the second deck only. 


(d) In all vessels the machinery openings within the 
superstructure are to be efficiently trunked. 


4, Bulkhead Plating.—(a) The plating is to be not 
less in thickness than required by Table 31. 


(b) The lowest strake is to be at least 36 inches in 
height, measured from the tank top, or from the keel in 
vessels having no double bottom, but where there is a double 
bottom on one side of the bulkhead only, the lowest strake 
is to extend at least 12 inches above the double bottom. 
In all cases the lowest strake is to be at least ‘04 inch 
thicker, and in the case of a stokehold or bunker bulkhead 
this strake is to be *10 inch thicker than required by the 
Table. Where the stokehold or bunker bulkhead forms 
the boundary of oil fuel tank the increase to the lowest 
strake need only be ‘04 inch. At the end of a stokehold 
space the bottom plating of the bulkhead is to extend to a 
height not less than 24 inches above the stokehold floor. 


(c) Plates in the limbers are to be *10 inch thicker 
than required by the Table. 


(d) The bulkhead plating is to be doubled or increased 
in thickness in way of the stern tube opening. 


5. Bulkhead Stiffeners.—(a) Vertical stiffeners are to 
be fitted of the size required by Tables 27 and 28, spaced 
30 inches apart, but this spacing may be increased up to a 
maximum of 386 inches, provided the strength be corre- 
spondingly increased. 

The scantlings of stiffeners which are bracketed at one 
end and lugged at the other may be taken as a mean 
between those required by Tables 27 and 28. 
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(6) The spacing of stiffeners of collision bulkheads is 
not to exceed 24 inches, but the scantlings of stiffeners and 
thickness of plating are to be as required by Tables 27, 28 
and 31 for stiffeners spaced 30 inches apart. 


(c) The lower end of each stiffener is to be attached 
to the shell plating, or to the inner bottom plating, and 
the bracket, or its connecting angle, is to extend to the floor 
adjacent to the bulkhead. 


At each deck level which forms the top of a system 
of stiffeners, plating is to be provided of a character which 
will ensure horizontal rigidity in the bulkhead, and the 
upper brackets on the stiffeners are to be connected to 
angles which extend over a beam space, when beams are 
fitted either at every frame or at alternate frames. In the 
latter case the vertical flanges of the angles are to be increased 
in depth by Linch. Other effective means may be adopted 
for securing the necessary structural rigidity in these parts. 


The distance from the heel of the boundary bar to 
the extremities of the arms of the brackets is to be two 
and one-half times the depth of the stiffener and the 
thickness of the brackets and number of rivets in each 
arm is to be as required by Table 380. 


(d) Where bulkhead stiffeners are cut in way of water- 
tight doors in the lower part of a bulkhead, the opening 
is to be suitably framed, and a tapered web plate, stiffened 
on its edge, is to be fitted on each side of the door from 
the base of the bulkhead to well above the door opening. 


Where stiffeners are not cut, but where the space 
between the stiffeners has to be increased on account of 
watertight doors in ‘tween deck bulkheads, the stiffeners 
at the sides of the doorway are to be suitably increased in 
depth and strength so that the efficiency in this neighbour- 
hood is at least equal to that of the unpierced bulkhead, 
without taking the stiffness of the door frame into con- 
sideration. 


(e) Bulkheads are to be suitably strengthened at the 
ends of decks girders and where subjected to concentrated 
deck loads if necessary. 


6. Boundary Angles—The bulkheads are to be 
attached to the outside plating, decks, and inner bottom 
by single angles, not leas than *10 inch thicker than the 
tabular thickness of the bulkhead plating to which they are 
attached. These angles may be single riveted, except where 
situated more than 35 feet below the top of the bulkhead, 
when they are to be double riveted in both flanges. 
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7. Riveting —The rivets in the seams and butts of 
plating and in the boundary bars of bulkheads are to be 
spaced as required by Table 38. Where the distance below 
the bulkhead deck is more than 35 feet, the vertical 
connections of plates are to be double riveted. The rivets 
connecting stiffeners to bulkhead plating are to be spaced 
not more than 7 diameters, centre to centre, and, in the 
case of stiffeners having no bracket attachment they are to 
be spaced 4 diameters apart for 15 per cent of their length 
from each end. 


8. Caulking and Watertightness——All watertight 
bulkheads are to be carefully caulked, and their watertight- 
ness tested in accordance with clause 13. 

In way of watertight flats the side framing is to be 
cut and bracketed to the deck, or watertightness is to be 
maintained by means of caulked angle chocks, or by cast 
steel or iron chocks efficiently secured and rust jointed. 


9. Watertight Recesses, Decks and Steps in Bulk- 
heads.—(a) Watertight recesses in bulkheads are to be 
framed and stiffened so as to provide equivalent strength 
and stiffuess to watertight bulkheads. 


(+) Watertight decks and steps in bulkheads are to 
have beams at every frame of the sizes given for stiffeners 
in Table 28, except where such beams are fitted in short 
lengths bracketed at each end, when they may be based on 
Table 27. 

The horizontal plating is to be *04 inch thicker than 
required for bulkheads under the same height from the top 
of the bulkhead or from the upper deck. In obtaining 
the necessary scantlings for beams and plating, account is 
to be taken of the spacing of the beams, and in no case 
are the sizes of these beams aud thickness of plating to 
be less than required by Sections 15 and 13 respectively 
of the Rules. 


(c) The rivet connections of pillars are to be sufficient 
to withstand the load due to water pressure. 


10. Chain Lockers.—Where chain lockers are fitted 
abaft the collision bulkhead, the bulkheads are to be caulked. 

1l. Watertight Longitudinal Bulkheads.—Water- 
tight longitudinal bulkheads are to be equal in strength and 
stiffness to transverse bulkheads of the same depth. 


12, Watertight Doors.—(a) Watertight doors are to 
be carefully and efficiently constructed und fitted, and 
strongly connected to the bulkhead, and are wo be hose 
tested in place. Provision should be made to ensure that 
coal will not impede the satisfactory operation of bunker 
doors. 
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(b) Watertight doors are to be capable of being quickly 
closed from an accessible position above the bulkhead deck, 
and are to have an index at the operating position showing 
whether the door is open or closed. Hand gear is to have 
an all-round motion. The lead of shafting is to be as 
direct as possible, and the screw is to work in a gunmetal nut. 


(c) Hinged watertight doors of approved pattern may 
be fitted in “tween decks in approved positions. The 
hinges to these doors are to be fitted with gun-metal pins. 


13. Testing—(a) On completion, ordinary watertight 
bulkheads and deck flats are to be hose tested to the 
Surveyor’s satisfaction. 


(6) Fore and aft peak bulkheads which do not form the 
boundaries of ballast tanks are to be tested by the peaks 
being filled with water to a height of not less than the load 
waterline. 


14. Deep Tanks and Tunnels.—The requirements for 
the construction of deep tanks and peak tanks are contained 
in Section 19 and those for shaft tunnels in Section 18. 


SHAFT TUNNELS. 


Section 18. 1. Tunnel—Where the engines are 
situated amidships, the shafting is to be enclosed in a 
watertight tunnel of dimensions which permit reasonable 
access for examination or rej air of the shafting. 


2. Stiffeners——(a) Tunnel stiffeners are to be of the 
size required by Table 32 and are to be spaced 36 inches 
apart. ‘The spacing of the stiffeners may be adjusted to 
suit the frame spacing provided an arrangement equivalent 
to the Rule requirements is obtained. The foot of each 
stiffener is to overlap and is to be attached in all cases to 
the tunnel base angle, which angle is to be +10 inch thicker 
than the tunnel side plating. Angle stiffeners 6 inches in 
depth and all bulb angle stiffeners are to be connected to 
the inner bottom plating by a Jug. 


(6) Where the shaft tunnel passes through a deep tank 
the construction is to comply with the requirements of 
Section 19, clause 5. 


(c) Additional stiffening as may be necessary is to be 
provided where masts or hold pillars are stepped on the tunnel. 


3. Plating.—The plating on the flat of tunnel sides 
is to be of the thickness required by Table 81 for bulkhead 
plating with stiffeners spaced 36 inches apart, and the curved 
plating may be of the thickness required for bulkhead 
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plating with stiffeners spaced 30 inches apart. Where the 
spacing of the stiffeners exceeds 36 inches the thickness of 
the plating is to be increased at the rate of 04 inch for 6 
inches increase in spacing. 


The top plating in way of the hatchways is to be not 
less than *10 inch thicker than the remaining plates, or 
is to be covered with wood not less than 2 inches thick 
secured by bands and angles so as not to have through 
fastenings in the tunnel plating. 


4. Tunnel Recess.—The plating of the top of the 
tunnel recess is to comply with the requirements for bulk- 
heads. The scantlings of the beams are to be determined 
on the basis of their unsupported span, in conjunction with 
the height of cargo which they may be called upon to 
support, but should not be less than required for watertight 
flats by Section 17, clause 9. 


The rivet connections of the pillars supporting the 
beams are to be sufficient to withstand the load due to 
water pressure, 


5. Riveting.—Riveting and caulking are to be as 
required for ordinary watertight bulkheads. 


6. Entrance Door.—The tunnel is to be provided with 
a watertight door on the engine room bulkhead fitted in 
accord: nce with the requirements of Section 17, clause 12. 


7. Pipe Tunnel.—If a pipe tunnel is led through the 
forward holds, the scantlings and arrangements are to be 
similar to those required for a shaft tunnel. 


8. Ventilators—Ventilators to tunnels are to have 
scantlings suitable for the pressure to which they may be 
subjected, and are to be made watertight. 


9. Testing.—On completion, tunnels are to be hose 
tested to the Surveyor’s satisfaction. 


DEEP TANKS AND PHAK TANKS. 

Section 19. 1. Plating.—The thickness of the 
plating of the boundary bulkheads is to be as required by 
Table 31 for watertight bulkhead plating with stiffeners 
spaced 30 inches apart. Where the height of the overflow 
pipe above the crown of the tank does not exceed 30 per 
cent of the depth of the tank, the thickness of each strake 
of the plating is to be governed by the depth below the top 
of the tank to the lower edge of strake. Where the height 
represented by 30 per cent is exceeded, the depth given above 
is to be increased by a distance equal to one-half the 
difference between the height to which the overflow pipe 
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extends and the height represented by 30 per cent of the 
depth of the tank. In no case, however, is the thickness to 
be less than °30 inch. 


2. Stiffeners.—(a) The spacing of the stiffeners on 
the boundary bulkheads is not to exceed 24 inches. 


(b) The stiffeners are to be of the scantlings required 
by Table 34, and are to be determined on the basis of the 
length of stiffener in association with the head H, measured 
from the crown of the tank to the top of the stiffener, 
which is zero where the distance in feet from the crown of 
the tank to the top of the overflow pipe does not exceed 
30 per cent of the depth of the tank. Where the height 
represented by 30 per cent is exceeded, H is to be taken as 
one-half of the difference between the actual height to which 
the overflow pipe extends and the height represented by 30 per 
cent of the depth of the tank. he stiffeners are to be 
bracketed at the deck and inner bottom. The sizes of the 
brackets and the number of rivets are to be as required for 
watertight bulkhead stiffeners of the same size. 


3. Deck—(a) The beams are to be fitted on every 
frame with scantlings in accordance with Table 12, but are 
to be not less in strength thau required for the stiffeners of 
the boundary bulkheads. The beams are to be supported by 
an efficient intercostal girder on each side of the centre line, 
and special attention is to be paid to the riveting at the 
heads and heels of the quarter pillars. 


(6) The deck plating forming the top of the tank is to 
be 04 inch thicker than required for the boundary bulkheads 
under the same head, but is not to be less than °34 inch 
with beams spaced 25 inches apart, ‘40 inch with beams 
spaced 30 inches apart, and ‘44 inch with beams spaced 
36 inches apart, but the thickness of the plating is not to be 
less than required by Table 26. If the deck plating is 
sheathed the thickness is to be as required for the plating 
of boundary bulkheads, or as required by the Tables for 
deck plating, whichever of these is the greater. 


4, Framing.—The side frames in deep tanks are to 
be increased half-an-inch in depth beyond the normal frame. 


5. Tunnel.—(a) Where the shaft tunnel passes through 
a deep tank, the spacing of the stiffeners is to be the same 
as the frame spacing, and the scantlings are to be equivalent 
to those required by Table 34, and as provided in clause 2, 
the length of stiffener being taken as the height from the 
base of the tunnel to the top of the flat side. The ends of 
the stiffeners are to be Uracketed to the inner bottom. 


Section 19 


66 LLOYD’S REGISTER OF SHIPPING. 


(6) The thickness of the plating is to be equivalent to 
that required for the boundary bulkheads of the deep tank, 
having regard to the spacing of the stiffeners in each case. 

6. Washplates.—Efficient washplates are to be fitted 
at the middle line in peak tanks; they are also to be fitted in 
other water ballast tanks where the breadth exceeds 30 feet. 

7. Boundary Angles.—T'he boundary angles of the 
bulkheads are to be single riveted where the depth of the 
tank does not exceed 35 feet. Where this depth is exceeded, 
the boundary angles are to be double riveted except at the 
deck, where they may be single riveted. 

8. Air Pipes.—Air pipes are to be fitted at the 
opposite end to that at which the filling pipes are placed, or 
at the highest part of the tank. Their total sectional area 
is not to be less than the area of the filling pipes, and they 
are to be carried to above the upper deck. Openings of air 
pipes are to be provided with satisfactory arrangements to 
prevent the free entry of water. Ample provision is to be 
made for the free passage of air to prevent the formation 
of air pockets. 

9. Ventilators.—”I'ween deck ventilators to deep tanks 
are to have scantlings suitable for the pressure to which 
they may be subjected, and are to be made watertight. 

10. Riveting.—The rivets in the seams and butts of the 
bulkhead plating and deck plating are to be spaced 4 
diameters apart centre to centre. The rivets in the bulkhead 
flange of the boundary bar are to be spaced 44 diameters 
apart centre to centre, and in the shell, deck and inner 
bottom flange 5 diameters apart centre to centre. The 
rivets through the frames and shell plating are to be spaced 
54 diameters apart, centre to centre, and the rivets attaching 
the stiffeners to the bulkhead plating are to be spaced 
6 diameters apart, centre to centre. 

11. Testing.—Tanks are to be tested by a head of 
water equal to 30 per cent of the depth of the tank, or 
8 feet, whichever is the greater, provided the tanks are fitted 
with overflows or other means to prevent a greater pressure 
than the test head. Where the tanks are not fitted with 
overflows or other similar devices, they are to be tested by a 
head sufficient to give the maximum pressure which can be 
experienced in practice, but in no case less than 8 feet. In 
all cases the pressure to which the tanks will be subjected is 
to be indicated on the plans submitted for approval. 


12.--Bulkheads forming part of Watertight Sub- 
division.—Where the boundary bulkheads of the tank 
form part of the watertight subdivision of the vessel, the 
scantlings and arrangements of these bulkheads are not to 
be less than required by Section 17. 
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ARRANGEMENTS FOR CARRYING AND BURNING 
OF OIL USED AS FUEL. 


A. GENERAL. 

Section 20. 1. Flash Point.—(a) The following 
arrangements are applicable only to the cases where the oil 
fuel to be carried is such that its (close test) flash point, as 
determined by a standard type of flash point apparatus, 
does not fall below 150° Fahrenheit. 


(6) For oil fuel with a lower flash point the arrange- 
ments are to be submitted for special consideration. 


2. Record in Register Book.—In vessels arranged to 
use oi] as fuel, and where the requirements of this Section 
have been complied with, the following records will be made 
in the Register Book :—‘ Fitted for oil fuel (date) F.P. 
above 150° F.” in cages in which approval has been given 
for the use of oil with a flash point above 150° Fahrenheit. 
The notation “ Fitted for low flash oil fuel” (date) will be 
made in cases where the arrangements have been approved 
for oil fuel with a lower flash point than 150° F. 


B. OIL FUEL BUNKERS. 


1. Plating.—The thickness of the plating of the 
boundary bulkheads is to be as required by Table 31 for 
watertight bulkheads with stiffeners spaced 30 inches apart. 
Where the height of the overflow pipes above the crown 
of the tank does not exceed 30 per cent of the depth 
of the tank, the thickness of each strake of the plating 
is to be governed by the depth below the top of the 
tank to the lower edge of strake. Where the height 
represented by 30 per cent is exceeded the depth given 
above is to be increased by a distance equal to one-half 
the difference between the height to which the overflow 
pipes extend and the height represented by 30 per cent of 
the depth of the tank. In no case, however, is the 
thickness to be less than *30 inch. 


2. Stiffeners.—(a) The spacing of the stiffeners on the 
boundary bulkheads is not to exceed 24 inches. 


(b) The vertical stiffeners are to be as required by 
Table 34, and are to be determined on the basis of span 
between the horizontal supports in association with the 
head H, measured from the crown of the tank to the 
top of each span, where the distance, in feet, from the 
crown of the tank to the top of the overflow pipe does not 
exceed 30 per cent of the depth of the tank. Where this 
height is exceeded, H is to be increased by one-half the 
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difference between the actual height to which the overflow 
pipe extends, and the height represented by 30 per cent of 
the depth of the tank. 

(c) The stiffeners are to be bracketed at the deck and 
inner bottom. The sizes of the brackets and the number of 
rivets are to be as required for watertight bulkhead stiffeners 
of the same scantlings. 

(d) The vertical stiffeners on the boundary bulkheads 
and the side framing are to be supported by horizontal 
girders spaced about 8 feet apart. The scantlings of these 
girders are to be as required by Table 33 and are to be 
determined by a numeral 

sued 8 ea t 
~ 1000 
where S = overall length of girder, in feet. 
t.¢e.,8 is the distance between the boundary bulkhead 
when the horizontal girders are all fitted within the 
compartment. Where the girders are not all fitted 
within the compartment, S is to be increased in 
proportion to the increased span. 

D = one-half the depth of the tank, in feet, where 
one horizontal girder is fitted. 

= one-third the depth of the tank, in feet, where 
two horizontal girders are fitted. 

= one-fourth the depth of the tank, in feet, where 
three horizontal girders are fitted. 

H = the distance, in feet, from the crown of the tank 
to the horizontal girder where the height of 
the overflow pipe above the crown of the tank 
does not exceed 80 per cent of the depth of 
the tank. Where this height is exceeded, H is 
to be increased by a distance equal to one-half 
of the difference between the actual height to 
which the overflow pipe extends and the 
height represented by 30 per cent of the 
depth of the tank. 

(e) The horizontal girders supporting the vertical 
stiffeners of the boundary bulkheads and the side framing 
are to be attached at their ends by flanged brackets. The 
toe of the bracket is not to be nearer the shell plating or 
the bulkhead plating than a distance equal to twice the 
breadth of the wider girder. The brackets are also to be 
double riveted in each arm. 

Supporting bracket plates to the girders are to be fitted 
on every third stiffener or frame; the remaining stiffeners 
and frames are to be attached to the girders by angle lugs. 

The girders are also to have supporting brackets at 
their intersection. 


(/) In tanks which extend for the full breadth of the 
ship and which exceed 30 feet in length, the strength and 
stiffness of the horizontal girders are to be increased in 
proportion to the increased length of tank, and efficient 
transverse wash plate divisions may also require to be fitted 
if considered necessary. 

(g) Where a steel deck abuts on an oil bunker bulkhead, 
the deck plating is to be attached to the bulkhead either by 
double angles, single riveted, or by tee bars. 


3. Tunnel.—Where a tunnel passes through an oil 
fuel tank the scantlings are to be as required for a tunnel 
in a deep water ballast tank, but the angles attaching the 
tunnel plating to the inner bottom are to be double riveted. 


4, Middle Line Bulkhead and Washplates.— 
(a) In tanks extending the full breadth of the ship a 
middle line bulkhead is to be fitted. Where this bulkhead 
is intact the construction is to be as required for the 
boundary bulkheads. If desired, this bulkhead may be 
perforated provided the total area of the openings does not 
exceed 10 per cent of the area of the bulkhead, in which 
case the horizontal girders may be dispensed with and 
vertical stiffeners of reduced size fitted. 


(6) In tanks which extend for the full breadth of the 
ship, quarter washplates are to be fitted. 


5. Decks.—(a) The beams are to be fitted on every 
frame with scantlings in accordance with Table 12, but are 
to be not less in strength than required for the stiffeners of 
the boundary bulkheads. 

(b) The deck plating is to be as required for the crowns 
of deep water ballast tanks. 


6. Riveting.—(a) Where the riveting is not otherwise 
required to be increased the seams and butts of the bulkhead, 
deck, tunnel and shell plating and the stringer angle may be 
single riveted if not more than 28 feet below the top of the 
overflow or 16 feet below the top of the tank : elsewhere the 
riveting is to be double. The boundary angles of the bulk- 
heads are to be double riveted throughout. 


The rivets in the plating of the boundary bulkheads, 
deck plating, inner bottom and deck stringer angle are to be 
spaced four diameters apart. The rivets in the boundary 
angles of the bulkheads may be spaced five diameters apart. 


(b) The riveted connection of the horizontal girders 
to the bulkheads and shell plating may be by single angles, 
except at the ends of the girder, where they are to be 
double for a distance equivalent to twice the breadth of 
the girder. The rivets are to be spaced 4} diameters apart 
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(c) In middle line bulkheads, whether perforated or 
not, the seams of the plating may be single riveted. 

(d) The rivets attaching the frames to the shell 
plating are to be spaced 54 diameters apart, centre to centre. 
The rivets attaching the stiffeners to the bulkhead plating 
are to be spaced 6 diameters apart, centre to centre. 

(e) The attachments of the frame brackets to the margin 
plate in way of the oil fuel bunker are to comply with the 
requirements of Section 20, C 3. 


7. Workmanship.—(a) The workmanship throughout 
is to be of the highest character, and is to be submitted to 
the closest inspection. 

(b) Plates are to be sheared from the faying surface. 

(c) Particular attention is to be given to the removal of 
burrs, drillings and rimerings. 

(d) Where holes for rivets are punched, the diameter 
of the punch is not to be more than 4’, inch greater than 
the diameter of the rivet. 

Holes in liners are to be the same size as those in 
the plates. 

Where there is difficulty in securing fairness of the 
holes, drilling in position should be resorted to. 

(e) Where any unfairness exists in rivet holes, they are 
to be rimered and re-countersunk. Larger rivets are to be 
used for rimered holes. 

(/) Surfaces of steel plates are to be fitted close to each 
other, and are to be caulked as far as practicable without the 
use of packing. Where packing is unavoidable, the material 
to be used should be non-soluble in oil. 

(g) Where boundary bars consist of double angles, both 
flanges of each bar are to be caulked. 

(x) Angle or T-bar connections, which are situated on a 
caulking side, are to be caulked. 

(i) Attachments of fittings are to be made, as far as 
possible, without through fastenings. Where through bolts 
are fitted, they should be tapped, grommetted and set up. 


8. Ventilators— ’I'ween deck ventilators to oil fuel 
tanks are to have scantlings suitable to withstand the 
pressure to which they may be subjected and are to be made 
watertight. Gauze diaphragms are to be fitted over the 
mouths of the ventilators. F 


9. Drainage.—() Efficient means are to be provided 
by wells or gutterways, and sparring or lining, to prevent 
leakage from any of the oil fuel compartments from coming 
into contact with cargo, and to ensure that any such leakage 
shall have free drainage into the limbers or wells. Where 
the boundary bulkheads of the oil compartments are welded, 
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including their boundary connections, these requirements 
may be dispensed with except that a gutterway is to be 
provided in the boiler rooms. 

For refrigerated vessels, see Section 3, clause 4 of the 
Rules for Refrigerating Machinery and Appliances. 

(b) Where there is a possibility of oil leakage from 
bunkers, storaye tanks, settling tanks, service tanks, pumps, 
heaters, and other apparatus, suitable gutterways, coffer- 
dams, drip trays, or drip screens, are to be arranged, and 
provision is to be made for draining these. 

(c) Where cargo or coal is carried in a compartment 
adjacent to an oil fuel settling tank, which may be heated, 
the compartment side of the tank is to be insulated to 
prevent heating of the cargo or coal. 

(d@) Compartments for storing fresh water either for use 
in boilers or for drinking should be separated from oil 
compartments by cofferdams. 

10. Testing.—Tanks are to be tested by a head of 
water equal to 30 per cent of the depth of the tank, or 
8 feet, whichever is the greater, provided the tanks are fitted 
with overflows or other means to prevent the occurrence of a 
greater pressure than the test head above. Where the tanks 
are not fitted with overflows or other similar devices, they 
are to be tested by a head sufficient to give the maximum 
pressure which can be experienced in practice, but in no 
case less than § feet. In all cases the pressure to which 
the tanks will be subjected is to be indicated on the plans 
submitted for approval. 

The attachment of all fittings to oil-tight surfaces 
should be completed before the tanks are tested. In any 
case, all oil-tight surfuces are to be examined prior to the 
completion of the vessel. 

11. Bulkheads forming part of Watertight Sub- 
division.—Where the boundary bulkheads form part of the 
watertight subdivision of the vessel, the scantlings and 
arrangements of these bulkheads are not to be less than 
required by Section 17. 


C. DOUBLE BOTTOMS. 

1. General.—(a) Oil fuel may be carried in ordinary 
cellular double bottoms. 

(b) Holes are not to be cut in the centre girder, except 
in way of the narrow tanks at the ends of the vessel. 
The centre girder need not be caulked or tested. 

(c) The lengths of the compartments are to be sub- 
mitted for approval. 

(d@) Compartments for storing fresh water, either for use 
in boilers or for drinking, should be separated from oil fuel 
compartments by cofferdams. 
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2. Riveting.—(a) Where ceiling is fitted the scantlings 
and riveting may be as required for water ballast tanks. 
Where ceiling is not fitted the inner bottom plating is to 
have a minimum thickness of *40 inch when the spacing of 
the frames is as required by the Rules and the seams and 
butts are to be at least double riveted. 


(6) In the engine and boiler spaces the seams and 
butts of the inner bottom plating are to be at least double 
riveted. 


(c) Ceiling, if fitted, is to be laid on transverse battens, 
leaving at least one half inch air space between the ceiling and 
the tank top. 


3. Gussets.—(a) Where gussets are required by Table 8 
at every frame, a continuous plate is to be fitted attaching 
the tank side brackets to the inner bottom, and the number 
of rivets attaching this plate to the tank side brackets 
and to the inner bottom is to be 80 per cent in excess of 
the number required by Table 8. 

Where gussets are required by the Table at alternate 
frames, a continuous plate is to be fitted as described above, 
and the number of rivets attaching this plate to the tank 
side brackets at each frame is to be 60 per cent of the 
number of rivets required by Table 8 at alternate frames. 

The rivets attaching the continuous plate to the inner 
bottom may be spaced 5 diameters apart, but the number in 
each frame space is not to be less than the number connecting 
the plate to the tank side bracket. 

Where gussets are required by the Table at every third 
frame, gusset plates are to be fitted at every second frame 
and the number of rivets in each arm is to be as specified in 
Table 8 for every third frame. 

Where gussets are not required by the Table, the 
number of rivets in the vertical bar attaching the tank side 
brackets to the margin plate is to be increased 40 per cent. 

For refrigerated vessels carrying oil fuel in double 
bottom, see clause 4 of this section. 

(6) The holes in the margin plates to take the gusset 
plate rivets are to be countersunk, and countersunk headed 
rivets are to be nsed. 

(c) The above requirements are also to be complied with 
where oil fuel is carried in bunkers or deep tanks above an 
inner bottom compartment. 


4. Vessels carrying Refrigerated Cargoes.—(a) The 
tank side brackets and the floor plates are to be attached to 
the margin plate by tee bars or by welding. 

(b) Gussets are to be attached to the inner bottom 
plating by welding. 


(c) The connections of hold pillars to the inner 
bottom, including the doubling plates, are to be welded. 

(da) The attachments of manhole covers are not to 
penetrate the inner bottom plating. 

5. Testing.—All double bottom compartments intended 
for carrying oil fuel are to be tested by a head of water 
representing the maximum pressure which could be experi- 
enced in service. 

The attachment of all fittings to oil tight surfaces 
should be completed before the tanks are tested. In any 
case, all oil tight surfaces are to be xamin prior to the 
completion of the vessel. 


6. Workmanship.—The workmanship is to be as 
required for Oil Fuel Bunkers. 


D. FITTINGS AND CONTROL. 

1. General.—In addition to the special requirements 
detailed below, the requirements of Section 34 are to be 
complied with as far as they are applicable in respect to the 
drainage of tanks, oil bilges and cofferdams, and in respect 
to the height of air pipes above the freeboard or super- 
structure decks. 


2. Service, Settling and other Tanks.—Where such 
tanks do not form part of the structure of the vessel, the 
scantlings and arrangements are to be submitted for 
approval. 

In general, the thickness of the plating of these tanks 
is to be not less than } inch, but in the case of very small 
tanks, the thickness of the plating may be not less than 
} inch. Adequate stiffening of the plating is to be provided 
where necessary. 


3. Air, Overflow, and Sounding Pipes.—(a) Hach 
oil fuel compartment is to be fitted with one or more air 
pipes, the discharge ends of which are to be led to the open 
air in a situation where no danger will be incurred from the 
issuing oil vapour when the compartment is being filled, 
and each is to be furnished with a wire gauze diaphragm 
which can readily be removed for cleaning or renewal. 

Where no overflow pipes are fitted, the sectional area of 
the air pipes to each compartment is to be not less than that 
of its filling pipe. 

(b) Where overflow pipes are fitted to any oil fuel com- 
partments, they are to have not less sectional area than the 
filling pipes, and are to be so arranged that no oil or vapour 
issuing from them will be a source of danger. 

For this purpose overflow pipes from oil fuel tanks are 
to be led either overboard or to overflow tanks of adequate 
capacity. 
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Overflow pipes not exceeding 3 inches bore may dis- 
charge into suitably constructed oil wells of adequate 
capacity situated in the lower part of the machinery space, 
provided the outlet end is in a well lighted and readily 
visible position where no danger will be incurred from the 
issuing oil, and a liquid seal or trap be used to prevent the 
discharge of vapour into the machinery space. 


If the overflow tanks or overflow wells are not of 
adequate capacity, an approved alarm device is to be fitted 
on the overflow pipes. 


Where the overflow pipes are led to tanks which may 
be pumped up with water ballast, non-return valves are to 
be provided on the overflow lines to prevent water ballast 
entering the oil fuel tanks, or, alternatively, a suitable change- 
over device is to be provided. 


(c) Each oil fuel compartment is to be provided with a 
suitable means for ascertaining the oil level therein, either 
by sounding pipes or by approved indicating apparatus. 
If sounding pipes are fitted, they are to be led to the 
weather deck, or to an accessible position on a deck above the 
load water line. 


Where this arrangement is not practicable, short 
sounding pipes may be fitted in machinery spaces and 
tunnels, provided these pipes be led to readily accessible 
positions above the platforms and be fitted with lock-up 
screw caps of approved type or with cocks having parallel 
plugs with permanently secured handles so loaded that on 
being released they automatically close the cocks. Doubling 
plates, or their equivalent, are to be fitted under all sounding 
pipes for the rod to strike upon. 


(d) Round gauge glasses are not to be fitted either to 
the oil storage, settling, or service tanks, but suitably 
protected gauges of approved design, having flat glasses of 
substantial thickness, and self-closing cocks or valves, may 
be allowed on settling and service tanks. 


(e) Where sounding pipes or gauge glasses of approved 
type are not fitted, the level indicating apparatus is to be of 
approved type and is to be tested after fitting on board, to 
the satisfaction of the Surveyors. 


(f) Sounding pipes to oil fuel compartments are not to 
terminate in refrigerated chambers or in fan and battery 
rooms for refrigerated chambers. 


(g) Where practicable sounding pipes to oi) fuel com- 
partments are not to terminate in enclosed spaces from which 
access is provided to refrigerated chambers or to fan and 
battery rooms for refrigerated chambers. 
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Where these sounding pipes terminate in such spaces 
these pipes are to be fitted with cocks having paralle] plugs 
with permanently secured handles so loaded that on being 
released they automatically close the cocks. 


4. Boiler Insulation—(a) The boilers are to be 
suitably lagged. The clearance spaces between the boilers 
and tops of the double bottom tanks, and between the 
boilers and the sides of the storage tanks or bunkers in 
which oil fuel is carried, are to be adequate for the free 
circulation of air necessary to keep the temperature of the 
stored oil well below the flash point. 

(6) Where water tube boilers are installed, it is 
recommended that there should be a space of at least two 
feet six inches between the tank top and the underside of 
the pans forming the bottom of the combustion spaces. 


(c) Funnel dampers, if fitted, must be provided with 
a suitable device whereby they may be securely locked in 
the fully open position. Funnel dampers must not be fitted 
on ships equipped for burning oil fuel only. 

(d) Smoke box doors are to be shielded and well fitting, 
and the uptake joints made airtight. 


5. Oil Fuel Pumps and Oil Burning Appliances.— 
(a) In every ship where steam for main or auxiliary 
machinery required for essential services at sea is to be 
produced by burning oil fuel, there are to be no fewer than 
two units (a unit comprising pressure pump, suction and 
discharge filters, and heater). The pressure pumps for the 
oil fuel burning system are to be entirely separate from the 
feed, bilge and ballast pumps and connections. 


(6) All pumps used in connection with oil fuel are to be 
provided with effective escape valves, which are to be in close 
circuit, i.e., discharging to the suction side of the pumps. 


(c) If the oil fuel is sprayed by steam, means are to be 
provided to carry or make up the fresh water used for 
this purpose. 

(d) A starting-up oil fuel unit, including an auxiliary 
heater and hand pump, or other suitable starting-up device, 
is to be provided. 


6. Oil Pipes and Fittings.—(a) The oil pressure 
pipes conveying heated oil are to be of solid drawn 
steel, and placed in sight above the platforms in well- 
lighted parts of the stokehold or engine-room. The 
coupling flanges are to be machined so that they are 
practically metal to metal, any jointing material used being 
the very thinnest possible, and impervious to oil heated to 
250° F. The scantlings of the flanges are to be made 
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suitable for at least 200 Ibs. per square inch working 
pressure, or the pressure to which the relief valves are 
loaded, whichever is the greater. 


The pipes, heaters, and their fittings are to be tested 
after jointing to at least 400 lbs. per square inch, or to 
double the working pressure, whichever is the greater. 


The working pressure of the oil fuel pressure pipes is to 
be determined from the formula contained in Section 6, 
clause 13, of the Rules for Heavy Oil Engines. 


(6) Other oil fuel pipes, and all bilge or water pipes 
passing through oil storage tanks are to be made of iron or 
steel. The coupling flanges are to be machined and the 
jointing material used is to be impervious to oil. The 
scantlings of the flanges are to be made suitable for not 
less than 100 lbs. per square inch working pressure, and, 
after jointing, the oil fuel pipes within the engine and 
boiler spaces are to be tested to 30 lbs. per square inch 
or twice the working pressure, whichever is the greater. 
All such pipes within the engine and boiler spaces are to be 
led sufficiently high above the inner bottom to facilitate 
inspection and repairs. 


7. Valves and Cocks.—(a) All oil fuel suction pipes 
are to be fitted with valves or cocks at the bulkheads where 
they enter the machinery space. 


(6) In the case of all oil fuel storage, settling and 
daily service tanks, other than double bottom tanks, the 
suction valves or cocks are to be secured to the tanks, and 
so geared that they may be shut off from positions which 
will always be accessible in the event of fire taking place in 
the compartment in which they are situated. In the case 
of peak tanks, these valves or cocks are to be fitted on 
the tank side of the peak bulkheads. 


(c) All valves or cocks in the machinery space connected 
with oil fuel installations are to be capable of being con- 
trolled from above the engine and boiler room platforms. 


(d) Where the filling pipes to settling and service tanks 
are not connected to the tanks near the top, they are to be 
provided with valves or cocks, controlled as in the case of 
the suction valves or cocks on these tanks, or else with 
non-return valves, secured to the tanks. 


(e) Valves or cocks are to be interposed between the 
pumps and the suction pipes in order that the latter may be 
shut off when the pumps are opened out for overhauling. 

(f) Test cocks or open drains for removing the water 


from oil fuel tanks are not to be fitted unless the cook or 
drain valve be of self-closing type. 


(g) All valves in connection with the oil fuel apparatus 
are to be so constructed us to prevent the possibility of any 
cover being slacked back or loosened when operating the 
valves. 

8. Control of Pumps.—The motive power of the oil 
fuel transfer and unit pressure pumps, and the steam supply 
for the fire extinguishing apparatus, are to be capable of 
being controlled from a position which will always be 
accessible in the event of fire taking place in the compartment 
in which they are situated as well as from the compartment 
itself. 

9. Compartments for Storage of Fresh Water.—The 
pipes in connection with compartments used for storing fresh 
water either for boilers or for drinking are to be separate 
and distinct from any pipes that may be used for oil or 
oily water and are not to be led through tanks which contain 
oil. 

10. Tanks for Carrying Oil or Water Ballast 
Alternatively.—(a) Where it is intended to carry oil fuel 
and water ballast in the same compartments alternatively, 
the valves or cocks connecting the suction pipes of these 
compartments with the ballast donkey pump, and those 
connecting them with the oil fuel transfer pump, are to be 
so arranged that the oil may be pumped from any one 
compartment by the oil fuel pump at the same timé as the 
ballast donkey pump is being used on any other compart- 
ment. Where settling or service tanks are fitted of large 
capacity so that they do not require frequent replenishment, 
the above requirement may be dispensed with. 

(6) In the case of deep tanks which can be used for 
oil fuel, water ballast or cargo, provision is to be made for 
blank flanging the oil fuel and water ballast filling and 
suction pipes when the tanks are being used for cargo, and 
for blank flanging the bilge suction pipes when the tanks 
are being used for oil fuel or for water ballast. 

11. Steam Heating Coils.—(a@) Where steam is used for 
heating oil fuel, or lubricating oil, either in bunkers, tanks, 
or heaters, the exhaust drains are to discharge the water of 
condensation into an observation tank where it can be seen 
whether or not it is free from oil. 

(vb) The steam heating pipes in contact with the oil 
fuel are to be of wrought iron or steel, and are to be tested, 
after being fitted on board, to twice their working pressure. 

(c) The working pressure of the steam heating pipes is 
to be determined from the formule contained in Section 13, 
clause 16, of the Rules for Engines and Boilers. 

12. Ventilation—The spaces in which the oil fuel 
burning appliances and the oil fuel settling and service 
tanks are fitted are to be well ventilated and easy of access. 
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13. Fire Extinguishing Apparatus.—(a) Water ser- 
vice pipes and hoses are to be fitted so that the floor plates 
and tank top in way of boilers, oil fuel apparatus or deep 
storage tanks in machinery spaces can at any time be flushed 
with sea water. 

(bd) Steam is to be led to pipes perforated for the emis” 
sion of steam into the lower parts of the boiler room or other 
machinery compartments containing oil fuel apparatus or 
deep storage tanks. 

(c) The steam supply to the fire extinguishing appara- 
tus is to be controlled as required by clause 8. 

(d) Where steam fire extinguishing apparatus is not 
fitted in the machinery spaces of steamers or motorships, 
equivalent apparatus is to be provided, details of which are 
to be submitted for approval. 

14. General.—(a) No wood fittings or bearers are to 
be fitted in the boiler rooms, or in the compartments 
containing the settling tanks. 

(b) Savealls are to be fitted at the furnace mouths to 
intercept oil escaping from the burners. 

(c) Bilge suction pipes of lead are not permissible in 
engine or boiler spaces where settling tanks or oil fuel 
appliances are situated. 

(d) A plan of the oil fuel pumping arrangements is to 
be submitted in triplicate for consideration. 


OIL CARRIED AS CARGO IN DEEP TANKS AND 
PEAK TANKS. 

Section 20a. Where it is desired that a special 
notation be made in the Register Book indicating that a 
deep tank or a peak tank is considered to be structurally 
suitable for the carriage of oil as cargo, the following require- 
ments are to be complied with. 

1. Flash Point.—The flash point of the oil is to be 
above 150° F. 

2. Scantlings and Riveting.—(«) The arrangements, 
stiffening and the scantlings, of tanks carrying vegetable oil 
and completely filled may be as prescribed for tanks 
carrying water ballast. The scantlings and arrangements 
of tanks carrying oil fuel, and of vegetable oil tanks 
intended to be used in the partially filled condition will be 
specially considered. 

(6) The riveting and the system of testing for deep 
tanks carrying oil fuel or vegetable oil are to be as prescribed 
for tanks carrying water ballast. 

8. General.—The arrangements for ventilation and 
drainage, fittings and control are to be as required for oil 
fuel bunkers. 

For refrigerated vessels, (see Section 3, clause 4 of the 
Rules for Refrigerating Machinery and Appliances. 


Sections 204-21 


LLOYD’S REGISTER OF SHIPPING. 


4, Notation.—The notation to be made in the Register 
Book will be: ‘Carrying oil, F.P. above 150° F. in 
deep and/or peak tanks” or “Carrying vegetable oil in 
deep andjor peak tanks”’ as the case may be. Where it is 
desired to have indicated that the tanks are suitable for the 
carriage of either of the above commodities the notation will 
be “Carrying oil, F.P. above 150° F. or vegetable oil in 
deep and/or peak tanks.” 

5. Loading Test.—Where a Loading Certificate is re- 
quested, before a cargo of oil is loaded the tank should be tested 
under water pressure and examined for cleanliness to ensure 
that it is in a proper condition to receive the oil cargo. 

In special circumstances the Committee would be pre- 
pared, with the consent of all interested parties, to consider 
alternativearrangements in respect of the testing of these tanks, 


NON-WATERTIGHT BULKHEADS. 
Section 21. 1. Middle Line Bulkheads.—(a) The 
thickness of the plating is to be *30 inch in the holds, 


and ‘26 inch in the “tween decks. The bulkhead is to be 


attached at the top and bottom by single angle bars *10 inch 
thicker than the bulkhead plating. 

(b) The vertical stiffeners are to be of the sizes given 
in Table 35, and may be fitted two frame spaces apart 
provided the frame spacing does not exceed 30 inches. Where 
the frame spacing is greater than 30 inches the stiffeners are 
to be fitted on every frame and the scantlings may be 
correspondingly reduced. 

Where quarter pillars ave fitted the stiffeners may be 
reduced in strength by 20 per cent. 

(c) The stiffeners at the ends of the hatchways are to 
be bracketed at top and bottom, and where reinforced hatch- 
way end beams are fitted, these stiffeners are to be doubled 
or equivalent arrangements provided. The remainder of the 
stiffeners are to be riveted to the beams and are to be 
attached at the bottom by double riveted lugs. 

2. Bunker Bulkheads.—(a) The thickness of the 
plating and the seantlings of the bars at top and bottom of 
longitudinal vertical bunker bulkheads are to be as required 
for the middle line bulkheads except that the lowest strake, 
which is to extend at least 24 inches above the level of the 
stokehold floor, is to be *36 inch in thickness. 

(b) The vertical stiffeners of longitudinal bulkheads 
which act as supports to the deck are to be of the sizes given 
in Table 35. 

(c) Where longitudinal bulkheads do not act as supports 
to the deck the stiffeners are to be of the sizes given in 
Table 35. 

(d) The stiffeners are to be fitted two frame spaces 
apart provided the frame spacing does not exceed 30 inches. 


RULES FOR STEEL SHIPS. 73 


Where the frame spacing is greater than 30 inches the 
stiffeners are to be fitted on every frame, and the scantlings 
may be correspondingly reduced. 

(¢) The plating of transverse bunker bulkheads is to 
be as required for longitudinal bulkheads, and the stiffeners, 
which are to be spaced 36 inches apart, are to be in 
accordance with the requirements of Table 35. 

(f) Where sloping bunker casings are fitted, the 
scantlings of the stiffeners are to be suitably increased, and 
the stiffeners are to be additionally supported from the deck 
beams by angle stays, attached by brackets to the deck 
beams and the casing stiffeners. 


DETACHED SUPERSTRUCTURES. 

Section 22. 1. “Short” Deck Superstructures.— 
(a) The scantlings of poops, forecastles and “short ” 
bridges (i.e, bridges of which the length does not exceed 
15 per cent of the length of the vessel) are to be in accord- 
ance with the requirements of Table 25. 

(4) All vessels are to have forecastles except in cases in 
which the scantlings of the vessel do not exceed the require- 
ments for complete superstructure vessels. Where the 
conditions of service may necessitate the omission of the 
forecastle, additional sheer is to be provided as may be 
required by the Committee. 

(c) Where steel decks are fitted on poops, short bridges 
or forecastles, the thickness is not to be less than in the 
following Table, except that steel decks which are sheathed 
need not exceed the thickness given in Table 25 for 
stringers and tie-plates. 


| 
Beams at | 
alternate frames. 


Beams at 
every frame. 


Inches. Inches. 
Sheathed bas 26 “30 


Unsheathed ... 30 *B4 


The thickness of plating given for forecastles in Table 25 
is applicable to unsheathed decks with beams fitted at every 
frame. Where the decks are sheathed a reduction of 06 inch 
may be permitted in the thickness of the plating, provided 
a minimum of ‘26 inch is maintained. 

(d) The seams of the side and deck plating and the 
butts of the side plating, stringer plates, deck plating, and 
tieplates may be single riveted. 


2. “Long” Bridges.—(a) Where the length of the 
bridge exceeds 15 per cent of the length of the vessel, the 
scantlings are to be as required by Tables 22 and 28. 


(#) The riveting of the butts and seams of the deck 
plating and of the side plating is to be as required by 
Table 39. The riveting of the seains of bridge side plating 
need not exceed the riveting of the side shell plating but 
the seams are in every case to be double riveted for four 
frame spaces at the ends. 


3. Framing.—Partial bulkheads are to be fitted in 
pridges below large deckhouses, which bulkheads are to be 
in continuation of watertight bulkheads fitted below. Partial 
bulkheads may also be required to be fitted at other 
places. 

4, Strengthening at ends of Poops, Forecastles and 
Bridges.—(a) Bridges. At each end of a bridge the upper 
deck sheerstrake and the upper deck stringer plate are to be 
increased in thickness by 50 per cent in the case of long 
bridges and 30 per cent at short bridges. In way of a 
long bridge the sheerstrake, strake below and the 
upper deck plating, as fitted in the wells, are to be 
extended within the ends of the bridge for a distance equal 
to one-third the breadth of the vessel. The bridge side 
plating is to be extended beyond the ends of the }ridge and 
is to be supported by plate webs spaced not more than five 
feet from the ends of the bridge. The bulwark rail is to be 
connected to the bridge end bulkheads by substantial bracket 
plates, and similar bracket plates are to be fitted on the 
inner side of the bulkhead. 

(6) Poops and Forecastles. ‘The additional strength- 
ening prescribed above is to be fitted at the fore end of a 
poop or at the after end of a forecastle, wherever the length 
exceeds 25 per cent of the length of the vessel. 


5. Poop and Bridge Front Bulkheads.—(a) Bulkheads 
at the fore end of bridges, and of unprotected poops the 
length of which is 40 per cent or more of the length of 
the vessel, and of all poops covering machinery openings, 
are to have a thickness of *80 inch in vessels 200 feet in 
length and under, and ‘44 inch in vessels 880 feet in length 
and above. 

(5) The bulkheads are to be stiffened with bulb angles 
of the sizes given in the following Table :— 


A {Number A Number 
ant | issn, amis ae] race Aan 
| Feet. | Inches. | Feet. Inchea. hel 
| under | | 

160 | 54x3x°30|; 3 | 360 | 8x3 x42} 5 
| 160 | 6 x8 x-32)/" 3 400 | 9 XS). « 744). 5 
| 200 | 66x3x-34 4 440 | 94x 3h x -46 5 
240 | 7 x3x°36 4 480 |10 x34x°48) 5 
| 280 74x3x°38 4 |} 520 110} x34 x-50 6 
} 320 | 8 x3x°40/ 5 560 | 11 x35 x°52 6 
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The stiffeners are to be spaced 30 inches apart, and 
efficiently connected to the deck plating at top and bottom 
by lugs having the number of rivets in each flange specified 
in the Table. 

(c) Bulkheads at the fore end of bridges not covering 
deck openings are to have plating of the thickness required 
by paragraph (qa), but the stiffeners may be 10 per cent less 
in depth than given by paragraph (d). 

(d) Bulkheads of poops which do not cover machinery 
openings and are partially protected or less in length than 
40 per cent of the length of the vessel are to have a 
thickness of *24 inch in vessels 160 feet in length and 
under, and °38 inch.in vessels 400 feet and above in 
length. The bulkheads are to be stiffened by plain angles 
of the size given in the following Table, spaced 30 inches 
apart, and connected to the deck plating at top and bottom 
by lugs having the number of rivets in each flange specified 
in the Table. 


Number 


Number 7 
Length | Size of Angle ef Rivets Length | Size of Angle of Rivets 
of Ship. Stiffeners. in Lugs. of Ship. Stiffeners. in Taig 
Feet. Inches. Feet. Inches. 
under 


150 | 8 x24x-'30 
150 | 34 x 24 x °32 
200 | 4 x3 x°34 
250 | 4x3 x36 
800 | 5 x3 x°38 


850 | 54x8 x-42 
400 | 6 x3 x44 
450 | 64x34 x *46 
500 | 7 x3hx-48 
550 | 7 x8kx°50 


ce bm bo db be 
wm wm 09 OO CO 


6. Bulkheads at After End of Bridges and Fore- 
castles:—The plating of bulkheads at the after end of 
bridges and forecastles is to be *20 inch in thickness in 
vessels 160 feet in length and under, and °80 inch in vessels 
400 feet and above in length. The bulkheads are to be 
stiffened by plain angles of the size given in the following 
Table, spaced 30 inches apart. 


Length of Size of 
Ship. Angle Stiffeners. 
Feet. | Inches. 
under 
150 24 x 24 x 26 
150 3 x2hx ‘28 
250 | 384x3 x30 
350 4x8 x°82 


7. Deckhouses.—(a) All deckhouses on upper decks, 
or on decks of superstructures, are to be of sufficient 
strength and, where the length of the deckhouse exceeds 
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10 per cent of the length of the vessel, plans showing 
the scantlings and arrangements are to be submitted for 
approval. 

(6) The sides and ends of large deckhouses are to be 
supported by partial bulkheads and web frames, together 
with intermediate vertical stiffeners. The spacing of the 
partial bulkheads, or webs, is not to exceed 30 feet, and, 
where possible, these are to be fitted above the structural 
bulkheads of the vessel. 

Web frames should also be fitted, where possible, at the 
sides of large doors. 

(c) Care is to be taken, as far as possible, to minimise 
the effects of all discontinuities in the structure of deck- 
houses. Continuous coamings are to be fitted below and 
above doors and other openings, and the corners of all 
openings cut in the sides of deckhouses should be well 
rounded. 

(d) The tops of the deckhouses are to be efficiently 
supported by beams of suitable scantlings, and the beams 
should, as far as possible, be fitted in line with the side 
stiffeners and be connected to them by bracket knees. In 
all vessels exceeding 300 feet in length where the top of the 
house forms the weather deck above passenger accommodation 
the beams are to be completely plated over the accommodation. 

(e) The deckhouse sides are to be additionally stiffened 
in way of boats and the decks strengthened in way of the 
davits. 


RAISED QUARTER DECKS. 

Section 28. 1. Scantlings.—(a) In vessels of the 
raised quarter deck type the scantling numerals and moulded 
depth are to be taken to the upper deck. 

(b) The scantlings and arrangements of the side framing 
in way of the raised quarter deck are to be determined by 
the moulded depth of the vessel taken to the upper deck in 
association with the framing depth (d) taken in way of 
the raised quarter deck. 

(c) The scantlings of the raised quarter deck stringer 
and plating, sheerstrake and strake below, are to be as 
required by the Tables for a vessel having a longitudinal 
numeral calculated as in paragraph (a) in association with 
a proportion of length to depth taken to the raised quarter 
deck, but no addition need be made to the thickness of the 
deck stringer and plating on account of proportion of length 
of vessel covered by superstructures. 

2. Break Bulkhead.—The front or break bulkhead of 
the raised quarter deck is to have the thickness of the 
plating required for bridge front bulkheads, and is to be 
efficiently stiffened. 
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8. Strengthening at Break—(a) The upper deck 
stringer plate is to extend abaft the break about four frame 
spaces, and the raised quarter deck stringer plate is to be 
extended about three frame spaces forward of the break; 
the bridge stringer is also to be extended abaft the break. 


(b) In vessels which require a steel deck or part steel 
deck, the upper deck plating is to scarph the raised quarter 
deck for a length of two to three frame spaces according to 
the size and proportions of the vessel, and the upper deck 
stringer plate is to extend two or three frame spaces abaft 
the deck plating. 


(c) Sufficient diaphragm plates are to be fitted, of the 
thickness of the break bulkhead plating, to connect the two 
decks. ‘They are to be attached to the decks and bulkhead 
by double angles, and are to be stiffened by an angle on the 
after edge and vertical stiffeners where necessary. 


(d) The upper deck sheerstrake is to be increased in 
thickness and is to be extended for a reasonable distance 
abaft the break. In the case of a raised quarter deck con- 
nected to a long bridge the raised quarter deck sheerstrake 
is to be increased in thickness, and the bulwark plates of 
the raised quarter deck adjoining the bridge side plating are 
also to be increased in thickness. 


CRUISER STERNS. 


Section 24. 1. Length.—Where vessels have 
cruiser sterns, the length ({_) of the vessel is to be measured 
in the manner required by Section 3, clause 1. 


2. Framing.—(a) The frames abaft the after perpen- 
dicular are to be spaced 24 inches apart, and are to be of the 
size required for bulb angle frames in peaks, and are to 
extend to the strength deck. 


(2) Floor plates are to be of a reasonable depth, depend- 
ing upon the form of the vessel, and are to be supported at 
the centre line by an intercostal girder. 


(c) Additional stiffening in the form of web frames and 
longitudinal girders is to be provided as may be necessary. 


3. Beams.—Beams are to have the scantlings required 
by the Rules for the respective decks. 


4, Plating.—The plating round the cruiser stern is to 
be of the thickness required by Tables 18 and 19 for side 
shell plating at ends. The riveting of the landing edges and 
butts is to be the same as that of the corresponding strakes 
of shell plating at ends, but the edges and butts are not to 
be less than double riveted up to the strength deck. 


5. Pillaring.—Pillaring arrangements are to be fitted 
to the satisfaction of the Surveyors. 


HATCHWAYS AND DECK OPENINGS. 


Section 25. 1. Height of Coamings. — The 
minimum height of coamings above decks is to be as follows :— 


On upper decks, except as qualified 
below, where exposed to weather ... 24 inches. 


On upper decks of 
vessels whose 
draught does not 
exceed that! Wien within } 
which could be a 
assigned as a of the vessel’s 
Complete Super- , length from 
structure vessel, thestem ... 24 ,, 
on raised quarter] When aft of the 
decks and on 
above Sere alle eS 
decks of super- 
structures where 
exposed to the 
weather 
On decks inside superstructures the open- 
ings in the latter having no means 
of closing ... rd teens 
On decks inside superstructures the open- 
ings in the latter being closed by 
strong hinged wood doors or wooden 
shifting boards fitted in channels or 
equivalent ... : oan 9 inchea. 
On decks below the upper deck, or within an intact 
superstructure, the coaming plates need not 
extend above the deck, but in such cases an 
angle coaming is to be fitted round these 
hatchways; all openings in decks are required 
to be framed. 

2. Thickness of Coamings.—(a) In hatchways on 
the upper deck or on superstructure decks where exposed 
to the weather, the side and end coamings are to be not less 
than ‘44 inch in thickness in vessels exceeding 200 feet in 
length. For vessels 100 feet long, the coamings are to be 
‘36 inch in thickness, and for vessels of intermediate length 
the thickness may be obtained by interpolation. 

(6) In hatchways below the upper deck, or within 
an intact superstructure, the side and end coamings are 
not to be less than ‘40 inch in thickness. 


18: 5; 


3. Construction of Coamings.—(a@) Angles connecting 
coamings and deck plating are to be of the thickness of the 
coamings to which they are attached, and where a wood deck 
is fitted, the vertical flange is to extend half-an-inch above 
such deck. 
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The angles connecting the side and end coamings are 
to be of the thickness of the coamings. 

(+) Hatchway coamings, which are required by 
clause 1 of this Section to extend above the deck, are 
to be caulked and made watertight, and the angles connecting 
these hatchway coamings to the deck plating are to be 
turned or welded at the corners. 

(c) The side coamings of all hatchways are to extend 
to the lower edge of the beams. 

(d) Hatchway side coamings, which are 24 inches or 
more in height above the deck, and which are above 10 feet 
in length, are to be stiffened by horizontal bulb angles, not 
less than 7 inches in depth, fitted near their upper edges. 

Where hatchways exceed 10 feet in breadth, the end 
coamings are to be similarly strengthened, or be made 
equivalent thereto. A substantial moulding is to be fitted 
to the upper edges of the coaming plates. 

Additional support is to be afforded by fitting brackets 
or stays from the bulb angle to the deck at intervals of not 
more than 10 feet. Where the coamings are 36 inches in 
height and above, plans showing the construction are to be 
submitted for approval. 

(e) Where the pillars abreast the hatchways are spaced 
more than 4 frame spaces apart, or where the line of pillars 
at sides of hatchways is more than 18 inches from the 
coamings, the coamings will require to be made sufficiently 
strong as a girder to support the deck load, and plans 
of such cases are to be submitted for approval. (See 
Section 16.) 


4. Hatchway Beams.— a) At hatchways which are 
required by paragraph 1 to be 24 inches in height, the 
hatchway beams and fore and afters are to be of the sizes 
given in Table 86a in vessels 200 feet and more in length. 
In vessels not exceeding 100 feet in length the scantlings 
may be taken from Table 36B. 

At weather deck hatchways which are required to be 18 
niches in height, the beams and fore and afters may be of the 
sizes given in Table 36s. 

At "tween deck hatchways the scantlings are to be in 
accordance with Table 36a except in spaces fitted exclusively 
for the accommodation of passengers when they may be as 
given in Table 36s. 

In no case are hatchway beams to be more than 10 feet 
apart. 

(b) Where the height of ’tween decks exceeds 8 feet 
6 inches the scantlings of the hatchway beams and covers 
are to be suitably increased. 
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(c) The web plate beams are to be stiffened at their upper 
and lower edges by double angles, of the size required by 
Tables A and B except where bulb plates are fitted, when 
the top angles only are required. ‘The angles at the upper 
edges are to extend to the extreme ends in all cases, and are 
not to be recessed where fore and afters are fitted. 

The ends of the web plates are to be flushed up on each 
side by doubling plates, having the same thickness as the 
angle mountings, and at least 7 inches wide. 

Where no fore and afters are fitted, the alternate web 
plates are to extend to the top of the wood hatches. 

(d) Steel fore and afters are to have angle mountings 
at the upper edges, as required by Table 36, and these 
mountings are to extend to the extreme ends in all cases. 

Bearing pieces of heavy angle bar are to be fitted on the 
lower edge in way of each hatchway beam which they cross. 

(e) Wood fore and afters are to be of pitch pine, or 
other woed of not less hardness and strength, and are to be 
free from defects. Steel shoes, at least 7 x °5 inches are 
to be fitted at each end of wood fore and afters, and plate 
bearing pieces, at least 9 x °5 inches, in way of each hatchway 
beam which they cross. 


5. Carriers.—(a) All hatchway beams and fore and 
afters are to be efficiently supported at their ends by steel 
carriers, with a length of bearing of not less than 3 inches ; they 
are to be fitted close to the sides and throat of the hatchway 
beams and fore and afters. Where carriers are of angle bars 
they are to be not less than *50 inch in thickness, and one bar 
of each carrier is to extend at least to the level of the deck. 

(6) Where the carriers adopted are of a form such as will 
not permit tlem to be extended to the deck, the thickness 
of the hatchway side coaming must be increased. 

(c) Where fore and afters extend across hatchway beams, 
strong lugs are to be fitted on tle beam to keep the fore 
and afters in position. 

(ad) The bottoms of all carriers are to be solid, or are to 
be efficiently secured by not less than two 7 inch rivets. 


6. Hatch Covers.—(a) Hatch covers are to be fitted to 
the hatchways in way of all laid decks. Solid covers are to 
have a finished thickness of 23 inches in association with 
an unsupported span of 5 feet. Where grating covers are 
fitted they are to be of sufficient strength. The ends of the 
wood covers are to be protected by encircling galvanised steel 
bands about 2} inches wide and } inch thick, efficiently secured. 

(b) Where it is desired to adopt a wider spacing of beams 
than given above, the thickness of the covers is to be 
increased and is to be not less than 3 inches where the 
unsupported span is 6 feet. 
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(c) Hatch covers may be dispensed with at decks below 
the upper deck or within an intact superstructure, as 
defined in the last paragraph of clause 1, if desired by the 
owners, and, in any case where they are so dispensed with, 
the Certificate of Classification will be suitably endorsed, and 
a corresponding notation made in the Register Book. 


7. Hatch Rests.—Hatch rests are to be at least 24 
inches wide and, where necessary, the hatch rests are to be 
bevelled so as to provide bearing surface not less than that 
width. 

8. Cleats, Baitens, and Tarpaulins. —Cleats, not more 
than 2 feet apart centre to centre, are to be fitted to the 
coamings of all hatchways on or above the upper decks, unless 
such hatchways are within an intact superstructure; the end 
cleats are to be placed not more than 4 inches from the hatch- 
way corners. 

Cleats are to be of an approved pattern, at least 24 inches 
wide, with edges so rounded as to minimise the cutting of 
the wedges. The thickness should not be less than 3 inch 
for angle cleats and ,', inch for smithed cleats which should 
be stiffened by pressing out the centre to form a web 
extending to the bottom of the palm. Drop forgings should 
be of equivalent strength. Cleats should be set so as to fit 
the taper of the wedges. 

Tarpaulins in good condition are to be provided for all 
hatchways on superstructure decks, in exposed positions on 
freeboard decks, and within superstructures which are not 
permanently enclosed. Not less than two tarpaulins are to 
be provided to all hatchways in exposed positions. 

Tarpaulins are to be free from jute, thoroughly 
waterproofed and of ample strength. The minimum weight 
of the material, before treatment, shall be 19 ounces per 
square yard if to be tarred, 18 ounces per square yard if to 
be chemically treated, or 16 ounces per square yard if to be 
dressed with black oil. A certificate to the above effect shall 
be supplied by the makers of the tarpaulins. 

Battens and wedges are to be efficient and in good 
condition. Wedges are to be of tough wood, generally not 
less than 8 inches in length and 2 inches in width. They 
should be cut to a standard taper of 1 in 6 and should not 
be less than } inch in thickness at the point. 

Where the coamings are required to be 24 inches in 
height, steel bars or other equivalent means are to be 
provided for efficiently and independently securing each section 
of hatchway covers after the tarpaulins are battened down. 

Where the hatchway covers extend over intermediate 
supports, steel bars or their equivalent are to be fitted at 
each end of each section of the covers. 


At all other hatchways in exposed positions on weather 
decks, ring bolts or other fittings for lashings are to be provided. 


9. Bunker Hatchways.—The minimum heights of 
coamings of these hatchways are to be in accordance with 
clause 1, and covers, beams, and battening down arrange- 
ments as effective as those required for cargo hatchways are 
to be fitted. If the deck beams in way of these openings 
are cut, fore and aft coaming plates are to be fitted to 
take the beam ends. 


10. Flush Bunker Scuttles——Flush bunker scuttles 
may be fitted in the following positions :— 

(a) On bridge decks, poop decks, raised quarter decks, 
or on upper decks of complete superstructure vessels having 
tonnage openings. 

(6) In positions which are always accessible on decks 
inside superstructures where the openings in the latter are 
closed with efficient closing appliances. 

The scuttles are to be of iron or steel, of substantial 
coustruction, and are to have screw or bayonet joints. 
Where the scuttles are not secured to the frames by hinges, 
a permanent chain attachment is to be provided. 


11. Escape Scuttles.—(a) Where escape scuttles are 
fitted on the weather decks, strong coamings having a mini- 
mum height above the deck, as required by clause 1, are to 
be fitted, and are otherwise to comply generally with the 
requirements of this Section, 

(6) Where escape scuttles are fitted on decks inside 
superstructures, the openings in the latter being closed by 
strong hinged wood doors or wood shifting boards fitted in 
channels or equivalent, the scuttles are to be provided 
with either 

1. Strong coamings 9 inches in height with weather- 


tight wood covers, J. 


2. Angle coamings with hinged watertight steel covers 
secured by strong backs or closely spaced bolts and nuts. 

(c) Where escape scuttles are fitted in the ‘tween decks 
and on decks within intact superstructures, the openings are 
to be provided with angle coamings and wood covers are to be 
fitted. This requirement may be modified to suit special 
conditions of trade on application being made to the Com- 
mittee by the Owners. 

12. Trunked Hatchways—Where hatchways are 
tranked through one or more ‘teen decks, and the hatchway 
beams and covers are dispensed with at the intermediate decks 
the hatchway beams, fore and afters, coamings and deck im- 
mediately below the trunk are to be adequately strengthened, 
and in such cases plans are to be submitted for approval. 
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Where the trunkways are intended to take the place of 
*sween deck pillars in way of the hatches, they are to be of 
steel and are to be efficiently stiffened. 


13. Companions.—Companions on exposed decks should 
be of steel and be securely riveted to the deck. 


14. Mast Holes.—In way of mast wedging, where iron 
or steel decks are not fitted, plates are to be riveted to the 
beams, of not less thickness than is required for stringer 
plate amidships, and of not less width than three times the 
diameter of the mast. 


VENTILATORS. 
Section 26. 1. Number and Size.—Ventilators, 
sufficient in number and size, are to be efficiently fitted to 
weather decks of all vessels. 


2. Ventilator Coamings.—(a) Where exposed to the 
weather the minimum height of coamings of ventilators to 
cargo spaces is to be 36 inches on upper decks except as 
qualified below. On upper decks of vessels whose draught 
does not exceed that which could be assigned as a Complete 
Superstructure vessel, on raised quarter decks and on decks 
of other superstructures, the minimum height of coaming 
is to be 80 inches except on superstructure decks within 
one-fourth of the vessel’s length from the stem where the 
height is to be 36 inches. 

If ventilator coamings are fitted of a greater height 
than 36 inches and are not efficiently supported by adjacent 
structures, they are to be strongly stayed or bracketed to 
the deck.. 

(6) The scantlings of the coamings and their attachment 
to the deck are to be in accordance with the following 
Table :— 


VENTILATOR COAMINGS. 

Internal Diameter of Ventilator Coaming Deck 
Coaming. Plate. Bar. 

Inches. Inch. Inches. 

6 and not exceeding 8 “30 3 x3 x34 

Above 8 s - ll 82 Sex 8x 186 

” 11 ” ” 13 “34 3} x 3} x 38 

” 938 i a: 15 “36 34x 35 x *40 

o 48 site ks 17 88 | 84 x 84 x42 

ee Ws “40 3} x 3) x “44 


The rivets in these bars are to be 3 inch diameter for 
ventilators not exceeding 15 inches in diameter, and 3 inch 
for ventilators greater than this diameter, and are to be 
spaced 4 diameters apart, centre to centre. 
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(c) A steel ring may be riveted to the outside of the 
coaming to provide a proper bearing for the cowl, and the 
housing is to be not less than 15 inches. 


(d) In cases where a steel deck is sheathed with wood 
the coaming is to be riveted direct to the steel deck, and the 
vertical flange of the bar is to extend at least half-an-inch 
above the wood sheathing. 


8. Stiffening of Deck below Ventilators.—The deck 
plating in way of the ventilators is to be efficiently stiffened 
between ihe beams. 


4, Covers.—All ventilator coamings are to be provided 
with strong plugs and canvas covers or equally efficient 
appliances for closing the openings when the cowls are 
unshipped. 


_5. Mushroom and Gooseneck.—Such ventilators when 
fitted to accommodation spaces are to be substantially con- 
structed and efficiently bolted to the deck plating. 


6. Scuttles in Topsides.—Side scuttles to spaces below 
the freeboard deck or to spaces within enclosed superstructures 
are to be fitted with efficient inside deadlights, permanently 
attached and capable of being closed watertight. 


In enclosed superstructures permanently allocated to 
passengers or to crew, portable deadlights may be provided if 
stowed beside the scuttles. 


7. Mechanical Ventilation. — Where a system of 
mechanical ventilation is adopted, sketches showing the 
construction of the tanks, fan casings and so forth, on the 
weather deck are to be submitted for approval. 


8. Alternative arrangements.—Should the owners 
desire it, other arrangements proportionate to those pre- 
scribed in this Section may be adopted. 


ENGINE AND BOILER SPACE. 


Section 27. 1. Engine and Boiler Bearers.— 
(a) Engine and boiler bearers are to be of substantial 
construction and are to be efficiently supported by brackets, 
both longitudinally and transversely. 

(b) Where engines are bolted direct to the inner bottom, 
the thickness of the plating under the engines is to be 
suitably increased. 


(c) In single bottom vessels the floors in the engine 
space are to be increased in depth. 

(d) In all vessels additional fore and aft girders are 
to be fitted in way of the engine seating and thrust 
block seating and are to be attached to the shell. 
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(e) Where it is intended to fit engines of special type or 
of greater power than in ordinary cargo carrying steamers, 
the engine seating is to be proportionately increased, and 
plans are to be submitted for approval. 


2. Additional Strengthening in Machinery Space— 
Additional transverse strengthening by means of web frames 
and strong beams, or otherwise, is to be provided in the 
machinery space. 


3. Clearance between Bulkheads and Boilers.—Coal 
bunker and hold bulkheads are to be kept well clear of 
boilers and uptakes. 


Where the boiler room bulkhead is recessed for a 
boiler, the recess is to be of a size sufficient to provide space 
all round the boiler for proper access. 


The roof of the recess is not to be less than 4 feet 
clear of the top of the boiler, the space between the bunker 
plating and the uptake is not to be less than 18 inches, and 
a baffle plate is to be fixed between the uptake and the 
bulkhead, or other efficient means are to be provided. 


Uptakes and flat surfaces of boilers are not to be less 
than 18 inches, and cylindrical shells of boilers are not to be 
less than 9 inches, from coal bunker and hold bulkheads. 


4. Protection of Deck under Donkey Boilers.— Where 
donkey boilers are placed on the decks of vessels the deck 
underneath is to be increased *10 inch in thickness, and is to 
be protected by being covered with firebrick or cement not 
less than 2 inches in thickness. A similar increase in 
thickness and means of protection are to be fitted to decks 
on which fires may be drawn from any donkey boiler. 


ENGINE AND BOILER OPENINGS. 


Section 28. 1. Extent and Construction of 
Machinery Casings.—(a) Engine and boiler openings on 
the weather deck are to be protected by properly framed 
casings of substantial construction. 


(6) The minimum height of casings on upper decks, 
except as qualified below, is to be 6 feet in vessels not 
exceeding 270 feet in length, and 7 feet 6 inches in vessels 
400 feet in length and above. 


(c) On upper decks of vessels whose draught does not 
exceed that which could be assigned as a Complete Super- 
structure vessel, and on decks of superstructures where 
exposed to the weather, the height of the casing is not to be 
less than 2 feet 6 inches. 
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(d) The engine and boiler openings should be made as 
small as practicable, and as many cross ties as possible are to 
be fitted at each deck. The tops of the side casings are to 
be efficiently connected by beams and plating. 


(e) In the cases of vessels referred to in paragraph (6) 
above, the thickness of the casings is not to be less than 
*26 inch for vessels 100 feet in length; °30 ineh in vessels 
200 feet in length ; and °34 inch in vessels 300 feet and above 
in length ; for vessels included in paragraph (c) above, the 
thickness of the casings is to be °26 inch in vessels up to 
200 feet in length, and °30 inch in vessels 300 feet and above 
in length; the coaming plates are to be ‘04 inch thicker 
than the plating. 


(/) For casings 7 feet 6 inches in height, the stiffeners 
are to be spaced 30 inches apart, and for the vessels referred 
to in paragraph (0) are to be 8x24 x°26 inches angle in 
vessels 100 feet in length ; 4x 3 x +28 inches angle in vessels 
200 feet in length; and 44 x 3 x -30 inches angle in vessels 
800 feet and above in length ; for all vessels included in 
paragraph (c) the stiffeners are to be 3 x 3 x ‘80 inches angle. 


(g) The doors in casings on upper decks, except where 
the draught of the vessel does not exceed that which could 
be assigned as a Complete Superstructure Vessel, and on 
raised quarter decks are to be of steel, substantially con- 
structed, permanently attached and capable of being closed 
and secured from both sides. 


2. Trunk Casings.—Where the engine and _ boiler 
openings in the ‘tween decks are enclosed by trunk casings 
they are to have °26 inch plating and °30 inch coamings 
and are to be suitably stiffened. Where the casings form the 
boundary of coal bunkers, the requirements of Section 21 are 
to be complied with. 


8. Skylights and Gratings.—Engine room skylights 
are to be substantially constructed, and are to be securely 
bolted or riveted to the coamings. 

Grating openings over stokehold are to be protected by 
hinged plate covers. 


FREEING PORTS, SCUPPERS AND SANITARY 
DISCHARGES. 

Section 29. 1. Freeing Ports—(a) Where weaiher 
decks are enclosed by bulwarks, ample provision is to be 
made for rapidly freeing the decks from large quantities of 
water. 
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(6) The area of the openings provided for this purpose 
in the bulwarks at the upper decks of full scantling vessels 
and at raised quarter decks, irrespective of the height of the 
bulwarks, is to be in accordance with the following 
Table :— 


Length of Area op each Length of Area on each 
Well. Side. | Well. Side. 
Feet. Square Feet. Feet. Square Feet. 

15 8 55 12 
25 9 65 13 
35 10 75 15 
45 11 | 85 17 


On other superstructures of standard height the area 
should be one-half of that required in the Table. 


(c) The lower edges of the freeing ports are to be as 
near the deck as practicable and all such openings are to be 
protected by rails or bars spaced not more than 9 inches 
apart. If hinged doors are also fitted over the openings their 
_ hinges are to have brass pins and there are not to be any 

fittings for keeping the doors closed. 


2. Scuppers.—(a) Scuppers sufficient in number and 
size to provide thorouglily effective drainage are to be fitted 
in all decks. 


(5) Where the weather deck stringer angle is cut in 
way of scuppers, a compensating bar is to be fitted below 
the stringer plate. 


(c) Scupper pipes from spaces below the freeboard 
deck are to be led to the bilges, or may be led overboard 
provided they are from spaces above the load waterline and are 
fitted with a screw down automatic non-return valve capable 
of being operated from above the freeboard deck from a 


position which is always accessible. Means should be pro- 


vided for showing whether the valve is open or closed. 


(d) Scuppers from permanently enclosed superstructures 
may be led to the bilges. If desired, they may be led over- 
board, but if this is done it will be necessary, in certain 
cases, to provide arrangements similar to those indicated in 
the preceding paragraph. ; 


(e) Scuppers from short superstructures with temporary 
closing appliances on an end bulkhead are to be fitted to 
drain overboard, with the exception of the scuppers within 
the range of the machinery space which may be led and 
drained to the bilges where the pipes are to be visible and 
readily accessible. 
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(/) Scuppers which drain overboard from spaces referred 
to in paragraphs (d) and (e) above and which are not 
required to have storm valves with positive means of control 
are to be fitted with storm valves of normal type. 

(g) Scuppers in ships having complete superstructures, 
with a tonnage opening in the superstructure deck are, 
within the range of the machinery space, to be led to the 
bilges, where they are to be visible and readily accessible. 
Where, to ensure effective drainage of the spaces clear of 
the machinery, additional scuppers are required by the 
Committee, these scuppers are to be led to the hold bilges 
and fitted with screw-down valves at the second deck, the 
valves being controlled from an accessible position above 
the superstructure deck. Means should be provided for 
showing whether the valve is open or closed. Similar 
arrangements are to apply in ships having an erection 
covering the greater part of the length of the vessel and 
having temporary closing appliances in an end bulkhead. 


(hk) Plans showing the arrangement of scuppers for 
draining refrigerated cargo compartments are to be sub- 
mitted for consideration. 


8. Sanitary Discharges.—Sanitary discharges from 
spaces below the freeboard deck are to be provided with 
efficient and accessible means for preventing water from 
passing inboard. ach discharge is to be provided with a 
screw-down automatic non-return valve capable of being 
operated from an accessible position above the freeboard deck. 
Means should be provided for showing whether the valve is 
open or closed. — 

Alternatively two automatic non-return valves, without 
positive means of closing, may be fitted provided the upper 
valve is in a position which is always accessible for 
examination under service conditions. 

Similar arrangements may be required at sanitary 
discharges from spaces within enclosed superstructures. 


4. Materials.—Non-return valves are to be fitted in 
substantial castings of metal other than cast iron. The 
lower length of pipe is to be of iron or steel, galvanised 
and of substantial thickness, not less than standard steam 
pipe quality. Scupper pipes and discharges led through the 
ship's sides below the freeboard deck or through the sides 
of enclosed superstructures are to be of metal other than cast 
iron, 

5. Protection of Pipes in Holds and Bunkers.— 
Where situated in cargo or coal bunker spaces, scupper pipes, 
discharges and screw-down valves and their controls are to be 
protected by a substantial casing which is to be of steel in 
coal bunkers. 
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RIVETING. 


Section 30. 1. Arrangement of Rivets.—(a) The 
size and spacing of the rivets in the various parts of the 
structure are to be in accordance with the requirements of 
Tables 38 to 40. 

The diameter of the rivet is to be regulated in general 
by the greater thickness of the parts to be connected, but 
where the difference is considerable, special consideration 
will be given, 

(>) Chain riveting is to be adopted for the butts of 
shell plating and for double and treble riveted joints, 
except for the connections to bar keel, stem, and sternpost. 


2. Form of Rivet.—Rivets are to be increased in size 
under their heads in order to fill the rivet holes properly. 
Pan-headed rivets are to be of the form shown in Table 40, 
except where the holes have been drilled. 


3. Countersinking.—(a) The rivet holes in the plating 
of the shell, weather decks, inner bottom and bulkheads of 
peak tanks and deep tanks, are to be countersunk. 

(>) The countersinking of the rivet holes is to extend 
through the whole thickness of the plate or angle where the 
thickness does not exceed *50 inch. Above this thickness 
the countersinking is to extend through nine-tenths the 
thickness of the plate. 

(c) The angles of countersink for plates whose thick- 
ness does not exceed *50 inch is to be about 60 degrees and 
for plates exceeding this thickness the angle is to be about 
45 degrees. 


4, Spacing of Rows of Rivets.—(a) The breadths of 
butt straps, end laps, and edge laps, are to be in accordance 
with the requirements of Table 38. 

(b) Rivets are to be kept sufficiently clear of edges of 
material and of each other, and the distance from the centre 
of rivet hole to the edges of plating, butt straps, end laps, 
or angle bars, is not to be less than one-and-a-half rivet 
diameters. 

The distance between the centres of consecutive rows 
of rivets is to be two-and-a-half rivet diameters for edge 
laps; three rivet diameters for butt straps; three-and-a-half 
diameters in end laps. 

5. Rivets in Seams of Shell Plating.—(a) The riveting 
of the seams of shell plating is to be as required by Table 40. 

(6) In vessels 275 feet and above in length the seams of 
the side shell plating are not to be less than double riveted. 

(c) In vessels above 500 feet in length an additional 
pair of rivets is to be fitted in each frame space in three 
seams at about one-half the depth of the vessel for 
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one-fourth of the vessel’s length in the fore and after 
bodies. The actual position of this additional riveting 
is to depend on the arrangement of the shell plating and the 
special design of the vessel in each case. In vessels above 
525 feet in length one of the above seams, and in vessels 
above 550 feet in length two of the above seams, are to be 
treble riveted, the remaining seams or seam to be additionally 
riveted. Where the length of the vessel exceeds 600 feet 
the three seams are to be treble riveted. 

Kach case requiring this additional riveting is to be 
submitted for the approval of the Committee. 

(4) In single riveted seams one frame rivet is to be 
fitted through the seams at each frame. 

In double riveted seams one frame rivet is to be 
fitted through the seams at each frame, except where the 
frames or edges of the plating are joggled when two rivets 
are to he fitted. 


In treble riveted seams two frame rivets (the upper and 
lower) are to be fitted through the seams at each frame. 


6. Spacing of Rivets.—(a) All butt straps and end 
laps are to have complete rows of rivets. 


(6) The rivets attaching the shell plating to tle bottom 
frames are to be spaced as follows :— 

Where the frame spacing does not exceed 31} inches 
the rivet spacing is to be not more than 7 diameters. 

Where the frame spacing exceeds 315 inches but does 
not exceed 34} inches, the rivet spacing is to be not more 
than 6} diameters. 

Where the frame spacing exceeds 345 inches, the rivet 
spacing is to be not more than 6 diameters. 


(c) The rivets attaching the shell plating to the side 
frames are to be spaced as follows :— 


Where the frame spacing does not exceed 284 inches, 
the rivet spacing is to be not more than 7 diameters. 

Where the frame spacing exceeds 284 inches, but does 
not exceed 314 inches, the rivet spacing is to be not more 
than 64 diameters. 

Where the frame spacing exceeds 31} inches, but does 
not exceed 344 inches, the rivet spacing is to be not more 
than 6 diameters. 

Where the frame spacing exceeds 344 inches, the rivet 
spacing is to be not more than 5} diameters. 

(d) Where the framing consists of an ordinary frame and 
reverse bar as provided for in Tables 2, 3 and 4, the rivets 
attaching the reversed bars to the frames are to have the same 
spacing as the rivets through the frames and shell plating. 
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(e) In deep tanks and in fore and after peak tanks, the 
rivets through the frames and shell plating are to be spaced 
not. more than 5} diameters apart from centre to centre. 

(f) Forward of the half length the rivets in both 
flanges of the frame angles connecting the floors to the 
shell plating are to be spaced not more than 5} diameters 
apart from centre to centre. 

(g) At the stem, sternframe, and bar keel, rivets are to 
be } of an inch larger in diameter than required for the 
thickness of the plating, but need not in any case exceed 
1% inches in diameter, and are to be spaced 5 diameters 
apart from centre to centre. In single screw steamers above 
350 feet in length, the after lengths of the shell plating are 
to be connected to the portion of the stern frame below the 
boss with three rows of rivets. 

(A) In the after peak, the rivets connecting the frames 
to the floors and cross ties are to be spaced not more than 
five diameters apart from centre to centre. 


7. Butt Straps.—Where single butt straps are fitted, 
the straps are to be 25 per cent thicker than the plates to 
be connected. Where double straps are fitted, the thickness 
of the countersunk strap is to be 70 per cent, and the 
thickness of the strap on the opposite side 60 per cent of 
the thickness of the connected plates. 


8. Connection of Longitudinal Angles between 
Frames.—The number of rivets between frames in each 
flange of the angle bars connecting stringer plates and 
intercostal plates to the shell plating is to be in accordance 
with the following Table :— 


Frame Spacing. ge Penta 
Not exceeding 26 inches 4 
” ” 30 ” 5 
” ” 33 ” 6 
” ” 36 ” 7 


9. Breadths of Flanges of Bars.—The breadths of 
the flanges of connecting angles are to be not less than 
four times the diameter of the rivet, for rivets up to 7 inch 
in diameter, and three and one-half times for rivets one inch 
and over in diameter. 


10. General.—The riveting requirements in various 
parts of the structure are to comply with the regulations 
indicated by the following references :— 

(a) Framing.—Section 6, clause 7. 
(6) Straps of Web Frame and Side Stringer Face 

Bars.—Section 7, clause 2. 
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(c) Tank Side Brackets.—Section 10, clause 8. 

(d) Bottom Forward.—Section 11, clause 4. 

(e) Wider Frame Spacing.— Section 14, clause 9. 

(f) Beam Knees.—Section 15, clause 3. 

(g) Half Beams to Coaming Plates.—Section 15, 
clause 3. 

(h) Pillars and Girders.—Section 16, clause 6. 

(t) Bulkheads.—Section 17, clause 7. 

(j) Shaft Tunnels.—Section 18, clause 5. 

(k) Deep Tanks.—Section 19, clause 10. 

(2) Oil Fuel Bunkers.—Section 20, Sub-Section B 
clauses 6 and 7. 

(m) Oil Fuel Compartments.—Section 20, Sub- 
Section C, clauses 2 and 3; Section 20A, clause 2(5). 

(n) Detached Superstructures.—Section 22, clause 1. 

(0) Ventilators.—Section 26, clause 2. 


CEILING AND CARGO BATTENS. 


Section 31. 1. Ceiling.—(a) Insingle bottom vessels 
close ceiling is to be fitted from the centre keelson to the 
upper part of the bilges. The ceiling is to be made in 
hatches as far as practicable, but when not so arranged is to 
be fastened to the reversed frames in such a manner as to 
permit easy access for the purpose of survey, or for cleaning 
and painting. 

(d) In vessels having double bottoms, ceiling is to be 
laid over the limbers at the bilges and under the hatchways. 
The ceiling at the limbers is to be readily removable for 
inspection of the bilges. Ceiling may be omitted under the 
hatchway provided the inner bottom plating is increased 
‘08 inch in thickness in way of the hatchways. 


(c) Where the cargo is intended to be discharged by 
grabs or similar mechanical appliances, it is recommended 
that the ceiling be doubled or the inner bottom plating 
be increased *20 inch in thickness. 


(d) Where the covers or fittings of the manholes of the 


inner bottom in cargo holds project above the tank top, they 
are to be protected by an angle coaming around each 


manhole, fitted with a hatch either of wood or steel. 


(e) If the ceiling be laid on the top of the plating, it 
is to be embedded in a substantial composition such as 
Stockholm tar and cement. If the ceiling be not so 
embedded, it is to be laid on battens at least one-half inch 
thick to permit the drainage water to pass to the bilges. 


(f) The thickness of the wood ceiling is to be not less 
than 2} inches in vessels exceeding 200 feet in length and 
2 inches in all smaller vessels. 
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(g) The requirements regarding ceiling over double 
bottom compartments in which oil fuel is carried are set 
forth in Section 20, Sub-Section C, clause 2. 


2. Cargo Battens in Cargo Spaces.—(a) Cargo battens 
are to be fitted above the upper part of the bilge and in the 
"tween decks of all types of vessels and in permanently 
enclosed spaces in bridges, poops, and other deck superstrue- 
tures. 

(+) Cargo battens should be 2 inches in thickness, and 
the clear spacing between adjacent rows is not to exceed 
9 inches. 

(c) The cargo battens specified in the preceding para- 
graphs may be dispensed with at the request of the Owner. 
In such cases the certificate of classification will be endorsed 
“Cargo battens not fitted,” and this notation will also be 
printed in the Register Book. 


CEMENTING AND PAINTING. 

Section 32. 1. Cementing.—(a) In single bottom 
vessels the frames and plating of the bottom to the upper 
parts of the bilges are to be efficiently covered with Portland 
or other approved cement, which may be mixed with sand or 
other material to form a suitable composition. Care is to be 
taken to have a proper thickness of cement at the edges, and 
to keep the watercourses clear all fore and aft. 

(2) In double bottoms the frames and shell plating are 
to be efficiently cemented in the tanks under the boiler room, 
except where these tanks are intended solely for the carriage 
of oil fuel. Elsewhere inside the double bottom cement may 
be dispensed with. 

In all cases the plating at the bilges is to be efficiently 
cemented or coated with a suitable composition. If cement 
is used, it should not extend above the upper edges of the 
tank margin angle. 

(c) Where asphalt, enamel cement, or similar com- 
positions are to be used, the same is to be sanctioned by the 
Owners, and samples are to be submitted for the approval of 
the Committee. 

(d) Before any covering is applied, care is to be taken 
to ensure that the plating is thoroughly clean, and, in 
addition, where asphalt, enamel cement, or similar com- 
positions are used, that the surface is dry. 


2. Painting.—(a) All steel and iron work, not covered 
with cement, should receive at least two coats of paint of 
suitable composition. Previous to the painting, the surface 
of the steel and iron is to be thoroughly cleaned, and the 
painting of external steelwork should be delayed as long as 
possible. 


(4) If desired by the Owners, cement washing may be 
adopted inside of double bottom tanks instead of painting. 


STEERING GEAR. 

Section 38. 1. Steering Gear.—(a) All vessels 
are to be fitted with two independent steering gears. 

(b) In vessels exceeding 250 feet in length, one of the 
steering gears is to be operated by power. 

(c) Hand gear of the right and left-handed screw and nut 
type is not to be fitted in vessels exceeding 300 feet in length. 

(d) In all vessels an arrangement of blocks and tackle 
or other suitable alternative may be accepted as one of the 
two means for steering, provided it is fitted to the satisfaction 
of the Surveyor. 

2. Plans.—lIn the case of rod and chain gear, complete 
plans of the main and auxiliary gears are to be submitted for 
approval showing clearly particulars and scantlings of the 
chains and rods, brake, sheaves, spring buffers, Warwick 
screws, shackles and other attachments, also the blocks, leads 
and tackle for the auxiliary gear. 

8. Scantlings.—(a) The scantlings of tillers and quad- 
rants are to be as given in Table 45. Quadrants and tillers 
are to be well shrunk on or bolted to the rudder head 
in addition to being secured by a key of suitable size. 
The area of the arms at ends may be one-third of the 
area given in the Tables, and where a quadrant tiller is 
not keyed to the rudder head, the area of the arms of the 
quadrant may be of these reduced dimensions throughout 
their length. Where cast steel tillers are fitted the scantlings 
are to be equivalent to those given in the Table. 

(b) The diameters of the steering chains and rods, and 
the corresponding radii of quadrant tillers are given in 
Table 45. Where the radius of quadrant or length of tiller 
differs from that given in the Table, the diameter of the 
steering chain is to be suitably modified. 

(c) All steering chains are to be subjeeted to the breaking 
and proof tests as set forth for short link cables in 
Section 14 of the Rules for the Quality and Testing of 
Materials. These tests are to be carried out at a proving 
establishment recognised by the Committee, and the 
certificates are to be produced. 

4. Power of Engine.—The power of the steering engine 
is to be such that the rudder can be put from hardover to 
hardover in 30 seconds while the vessel is going ahead at full 
sea speed. 

5. Spare Gear.—A set of spares is to be provided con- 
sisting of one complete spring buffer and one extra spring, 
two tested chains each equal to the longest length in the 
gear, two Warwick screws, four shackles, four connecting 
links, and four rod pins. 
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In ocean-going vessels the speed of which is 12 knots 
and above, one buffer spring, one Warwick screw, and one 
length of chain may be dispensed with. 

In ships engaged on short sea routes which have either 
a main gear which is, in practice, hand operated at sea, or 
an auxiliary gear, independent of the rods and chains, which 
can be effectively hand operated at sea, the spare gear may 
be confined to sufficient shackles or split links as may 
be required to enable repair of the gear to be readily effected 
in the event of its breakdown at sea. In all other cases of 
vessels engaged on short sea routes, the spare gear is to be as 
required for vessels the speed of which is 12 knots and above. 

6. Rudder Stops.—Suitable stops for the rudder should 
be securely fastened to the deck in way of the tiller or quad- 
rant tiller. The stops of the steering engine are to be fitted 
at a smaller angle of helm than the rudder stops. 

7. Locking or Brake Gear.—An efficient locking or 
brake arrangement is to be fitted to keep the rudder steady 
when a change of gear is required. 

8. Protection of Steering Gear.—In steamers above 
250 feet in length, not having full poops, the after steering 
wheel and gear are to be protected by a substantially con- 
structed steel house. 

9, Springs.—Springs or buffers are to be fitted to all 
power operated steering gears. 

10. Leads of Steering Chains.—(a) The leads of the 
steering chains are to be as direct as possible and sharp bends 
are to be avoided. 

(b) The diameters of leading block sheaves, measured 
at the centre of the chain, are not to be less than sixteen 
times the diameter of the steering chains, and the pins of the 
sheaves are not to be less than twice the diameter of the 
chains. 

PUMPING ARRANGEMENTS. 

Section 34. 1. General.—In steam vessels the 
pumping arrangements according to the division of holds, 
rise of floor and other conditions are to be as follows, 
and plans of these arrangements are to be submitted for 
approval. 

2. Hold and Tank Drainage.—(a) All steam vessels 
are to be provided with efficient pumping plant, having the 
suctions and means for drainage so arranged that any water 
which may enter any compartment of the ship, or any water- 
tight section of any compartment, can be pumped out through 
at least one suction when the vessel is on an even keel, and 
is either upright or has a list of not more than five degrees. 
Wing suctions will not be required in narrow compartments 
at the ends of the vessel. 
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(6) In vessels having only one hold, and this over 110 
feet in length, bilge suctions are to be fitted in suitable 
positions in the after half-length, also in the forward half- 
length, of the hold. 

(c) Where close ceiling is fitted over the bilges, arrange- 
ments are to be made whereby water in a hold compartment 
may find its way to the suction pipes. 

(d) Efficient means are to be provided for draining water 
from insulated chambers. (See Section 3, clause 10, Rules 
for Refrigerating Machinery and Appliances of Ships.) 

(e) Where the inner bottom plating extends to the ship’s 
side the bilge suctions may be placed either in a well the full 
width of the double bottom, or in wells placed at the wings 
and also at the centre line if the top plating has inverse 
camber. 

The latter wells are to be formed of steel plates and the 
capacity of each well is not to be less than six cubic feet. 

Steel bilge hats of reasonable capacity may be used where 
the spaces to be drained are of small dimensions. 

(/) Where access manholes to bilge wells are necessary, 
they are to be fitted as near to the suction strums as 
practicable. 

(g) Access to the bilge suction strum of a hold well should 
not be obtained by means of a manhole in the machinery 
space W.T. bulkheads, or tank top plating in the machinery 
space, if it be possible to avoid doing so. 

Where, however, this arrangement is necessary, the 
manhole cover should be of hinged type and an instruction 
plate, in raised letters, should be affixed in a well-lighted 
position, to the effect that this door must be kept shut, 
except when access is required. 


8. Engine and Boiler Space Drainage.—(a) Where 
the engine and boiler spaces are common and there is no 
double bottom, and the rise of floor is not less than 5°, one 
centre main bilge line and one independent power pump 
direct suction are to be fitted ; but, if the rise of floor is less 
than 5°, additional main line bilge suctions are to be fitted 
at the wings. 

(b) Where the engine and boiler spaces are common and 
the double bottom extends the full length of the space, 
forming bilges at the wings, two power pump suctions (one 
of which may be an independent power pump direct suction) 
are to be fitted to the bilge on each side. Where the inner 
bottom plating extends to the ship’s side three main bilge line 
suctions and an independent, power pump direct suction are 
to be fitted, either in a well the full width of the double 
bottom or in wells, placed at the wings and also at the ceutre 
line where the top plating has inverse camber. 
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(c) Where the main engine room(s), the boiler room(s) 
or the auxiliary engine room(s) are separated by W.T. bulk- 
heads, the number and position of the main bilge line 
suctions are to be the same as in the cargo holds. 

In addition to the main bilge line suctions, an indepen- 
dent power pump direct bilge suction is to be fitted in each 
of the main and auxiliary engine rooms and boiler room(s). 


(4) The main water circulating pumps are to be fitted 
with direct bilge suction connections, provided with 
non-return valves, to the lowest level in the machinery 
space and of a diameter at least two-thirds that of the sea 
inlet. 

Where only one bilge injection is fitted, as in single 
screw vessels, this suction and the independent power pump 
direct bilge suction are to be fitted at opposite sides of the 
engine room, except in the case of a vessel having open 
floors in the machinery space and a rise of floor not less 
than 5°, when these suctions are to be fitted as near the 
centre line as practicable. 


(e) The number of power driven bilge pumps is to be in 
accordance with the requirements of Section 4 of the Engine 
and Boiler Rules; but, in lieu of the bilge pump direct 
suction to the engine room referred to in clause 5 of that 
Section, a steam ejector suction of the same bore may be 
fitted. 


4, Fore and After Peak Drainage.—(a) Where the 
peaks are fitted as water ballast tanks, a separate power 
pump suction is to be led to each. Where not used for 
water ballast and a main bilge line suction is not fitted, an 
efficient manual pump is to be fitted in the fore peak. 
Where the after peak is used as a ballast tank, no drain valve 
or drain cock is to be fitted to the bulkhead; but where 
not so used, it is to be drained by a manual pump or 
power pump suction, or by means of a self-closing cock in a 
readily accessible position. Where the flats above the peak 
tanks, or the chain locker are situated below the load water 
line, a manual pump or a power pump suction is to be 
provided. 


(6) Where a suction pipe is led from the engine room 
to the fore peak, either through a hold space or through 
a tank intended to carry oil fuel, it is to be provided with 
a screw-down valve capable of being operated from an 
accessible position above the load water line, the chest 
being secured to the collision bulkhead inside the fore peak. 


5. Tunnel Drainage.—(a) The tunnel well is to be 
fitted with a power pump suction. 


(6) Where the tank top in the tunnel slopes from aft to 
forward, a bilge suction is to be provided at the forward end 
of the tunnel, in addition to the tunnel well suction 
required by paragraph (a). 


6. Pipe System.—(a) The arrangement of valves and 
their connections are to be such as to prevent the possibility 
of water passing from the sea or from water tanks into the 
cargo or machinery spaces, or from one compartment to 
another. To effect this requirement, the bilge connection 
to any pump having also a suction from the sea should be 
made either by means of a non-return valve or a cock which 
cannot be open at the same time to the sea, or to water 
tanks and to the bilges. Valves in all bilge distribution 
boxes are to be of the non-return type. 

Where connections are provided for bilge suction hoses, 
screw-down non-return valves are to be fitted at the branches 
to which the hoses are attached. 

In the case of rotary pumps not having non-return 
valves incorporated in them, the direct bilge suctions are to 
be fitted with non-return valves. 

(b) All cocks and valves in connection with bilge and 
ballast suction pipes, unless otherwise specifically mentioned 
in the Rules, are to be fitted in places where they are at all 
times accessible. 

Bilge cocks, valves and mud-boxes are to be fixed in 
readily accessible places above the stokehold, engine room and 
tunnel platforms. 

(c) All pipes from the pumps which are required for 
draining cargo or machinery spaces are to be entirely distinct 
from pipes which may be used for filling or emptying spaces 
where water is carried. 

(d) Bilge suction pipes are not to be carried through 
double bottom tanks, deep tanks or oil fuel bunkers if it is 
possible to avoid doing so. Bilge pipes which pass 
through these tanks are to be of substantial strength and are 
to be tested, after fitting, to the same pressure as the tanks 
through which they pass. 

(e) All suction and discharge pipes are to be efficiently 
secured in position and strapped to prevent lateral movement. 
The pipes are to be made in suitable lengths with flanged 
joints. 

(f) Efficient expansion joints or bends are to be 
provided in each range of pipes and where the connections 
at bulkheads and other structural parts of the vessel are 
made with lead bends the radii of the bends and the distance 
between the axes of the straight parts of the pipe are each 
to be not less than three diameters, and the length of the 
bend is to be at least eight diameters of the pipe. 
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(g) The suctions in machinery spaces are to be led 
from easily accessible mud-boxes placed above the level of 
the working floor, with straight tail pipes to the bilges, and 
having covers secured in such a manner as to permit of them 
being expeditiously opened and closed. The suction ends 
in hold spaces are to be enclosed in strum-boxes having 
perforations not more than ? inch in diameter whose 
combined area is not less than twice that of the suction 
pipe, and the boxes are to be so constructed that they 
can be cleared without breaking any joint of the suction 
pipe. Suction pipes in tunnel wells are to have similar 
strum-boxes. 

(h) Lead pipes are neither to be used within coal 
bunkers nor are they to be attached to bunker bulkheads, 
except in the case of steam tugs and tenders. 


7. Bilge Pumps.—(a) Each power bilge pump is to be 
arranged to draw water from any hold or machinery 
compartment of the vessel, except where manual pumps 
only are permissible. 

(b) Each power bilge pump required by Section 4 of 
the Rules for Engines and Boilers, is to be capable of 
giving a speed of water through the pipes of the largest 
diameter required by the formula (clause 9) of not less than 
400 feet per minute, under ordinary working conditions. 
Where, however, two bilge pumps are worked from the 
main engines, the capacity of each main engine bilge pump 
may be half that required above. 

Alternatively, the capacity of the main engine bilge 
pumps may be less than that required above, provided the 
deficiency be made good by the independent power pump 
connected to the main bilge line. 

(c) All power pumps which are essential for bilge 
service are to be of self-priming type. 

(d) Manual pumps are at all times to be workable from 
a position above the load water line. 


8. Watertight Bulkhead Fittings—(a) No drain 
valve or drain cock is to be fitted to the collision 
bulkhead. 

(b) No drain valves or drain cocks are to be fitted to 
the engine and boiler room bulkheads, or other watertight 
bulkheads, unless they are arranged so as to be accessible at 
all times and are so geared that they may be shut off from a 
position above the load water line. 

(c) Where owners desire to fit non-return valves to 
bilge suction pipes in order to decrease the risk of flooding 
after damage, such valves are to be of an approved 
pattern, 
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(d) In the case of deep tanks which may be used for 
either water ballast or cargo, provision is to be made for 
blank flanging the water ballast filling and suction pipes 
when the tank is being used for cargo, and for blank 
flanging the bilge suction pipes when the tank is being used 
for water ballast. 

(e) Valve chests, cocks, pipes, and other fittings attached 
to the bulkheads or to the tunnel plating are to be secured 
by means of studs screwed through the plate, or by tap 
bolts, and not by bolts passed through clearing holes. 


9. Diameters of Bilge Suction Pipes.—(a) The 
inside diameters of bilge suction pipes, in inches, are to be 
in accordance with the following formule to the nearest 
quarter inch, 

L(B + D) 

WA thee ee @ 
for main bilge line suctions and direct bilge suctions to the 
pumps, but in no case are these suctions to be less than the 
size required for the branch bilge suction to any one com- 
partment. 


C(B + D) , 
/ St” +1... Fe pt >. (2) 


for branch suctions to cargo and machinery spaces, 
where L = length of vessel, in feet. 
B = breadth of vessel, in feet. 
D = moulded depth to bulkhead deck, in teet. 
C = length of compartment, in feet. 

(0) No main suction pipe is, however, to be less than 2 
inches in bore, and no branch pipe is to be less than 2 inches 
in bore, or need be more than 4 inches in bore. 

(c) The area of each branch pipe connecting the bilge 
main to a bilge distribution chest is to be not less than the 
combined area of the two largest branch bilge suction pipes 
connected to that chest, but need be not greater than the size 
required for the bilge main suction pipe. 

(d) Bilge suction pipes to fore and after peaks, and to 
the tunnel well, are to be not less than 2} inches in bore, 
except in vessels not exceeding 200 feet in length, in which 
case they may be 2 inches in bore. 


10. Air Pipes.—(a) Air pipes are to be fitted at the 
outboard corners of the water ballast tanks at the opposite 
end of the tank to that at which the filling pipes are placed, 
or at the highest part of the tank. 

(b) Air pipes are to be led to above the load water line, 
and their openings are to be provided with satisfactory 
arrangements to prevent the free entry of water. 

(c) In the case of tanks which can be pumped up, the 
total cross sectional area of the air pipes is to be not less 
than that of the respective filling pipes. 
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(ad) Where air pipes extend above the freeboard or 
superstructure decks, the height from the deck to the 
opening is to be at least 36 inches in wells on freeboard 
decks, 30 inches on raised quarter decks, and 18 inches on 
other superstructure decks which are immediately above the 
freeboard deck. 


11. Sounding Pipes.—(a) All water spaces and com- 
partments, except the main engine and boiler compartments, 
are to be provided with straight open-ended sounding pipes, 
fitted as near as practicable to the pump suctions. 

(6) Doubling plates, or their equivalent, are to be fitted 
under all sounding pipes for the rod to strike upon. 

(c) Sounding pipes, including those for the double 
bottoms below machinery spaces, should extend to positions, 
above the load water line, which are at all times accessible. 

Where this arrangement is not practicable, short 
sounding pipes may be fitted in machinery spaces and 
tunnels, provided these pipes be led to readily accessible 
positions above the platforms and be furnished either with 
non-detachable screw caps or with shut-off cocks. 

(d) No sounding pipe is to be less than 1} inches bore. 

(e) In the case of insulated holds, sounding pipes are 
to be provided both above and below the insulation. When 
the hold temperatures contemplated are lower than 33° F. 
the sounding pipes are to be not less than 24 inches bore. 

These sounding pipes are to be insulated efficiently. (See 
Section 3, clauses 9 and 11, Rules for Refrigerating 
Machinery and Appliances.) 

(f) Where elbow sounding pipes are fitted, they are to 
be efficiently supported and of substantial thickness in 
order to withstand the use of the sounding rod. 


12. Protection of Pipes.—All air and sounding pipes, 
suction and discharge pipes, and scupper and soil pipes are 
to be effectively protected where necessary against risk of 
damage from cargo or coal. 


18. "Tween Deck Scupper Pipes.—’T ween deck scupper 
pipes are to be fitted in accordance with the requirements of 
Section 29, clause 2. 


14. Vessels Fitted for Burning and Carrying of 
Oil used as Fuel—The requirements of Section 20 are 
also to be complied with. 


15. Sailing Vessels—Hand pumps are to be fitted 
in number and position as may be required for the efficient 
draining of the vessel. The pumps are to be capable of being 
worked from the upper deck or from above the load water 
line, and the bottoms of the pump chambers are not to be 
more than 24 feet above the suction rose. 


The sizes of the hand pumps are not to be less than 
given in the following Table :— 


Hand Pumps. 
Tonnage under Upper Deck. Diameter of | Diameter of 
Barrel. Tail Pipe. 
Inches, Inches, 
\ Not exceeding 500 tons) 4 2 
Above 500 tons but not | 
exceeding 1,000 ,, | 4} 2} 
5 SOON aL A Seg etemy~ its 24 
», 2,000 tons ... a ae 5} 23 


16. Vessels employing Electric Propulsion.—The 
requirements of Section 5, clause 13, paragraph (5) of the 
Rules for Electric Propelling Machinery, are to be 
complied with. 


SAILING VESSELS. 
Section 35. 1. General.—Sailing vessels are to be 
constructed in accordance with the rules and regulations for 
steamers, with the exceptions contained in the following clauses. 


2. Framing.—(a) All reversed frames are to extend to 
the upper deck. 

() Sailing vessels above 20 feet, and not exceeding 
33 feet moulded depth, are to have one tier of beams below 
the upper deck, spaced not more than two frame spaces 
apart, or equivalent transverse stiffening is to be provided. 

(c) Sailing vessels above 20 feet, and not exceeding 
27 feet moulded depth, are to have a deep web frame, of the 
breadth and thickness of the second deck stringer plate, 
fitted in way of each mast, and connected to the outside 
plating with double angles. These web frames are to extend 
to the upper deck, and are to be provided with efficient 
lateral support. 

(d@) Where the moulded depth is above 27 feet, and 
does not exceed 33 feet, instead of the deep web frames 
prescribed in the preceding paragraph, partial bulkheads, with 
efficient lateral support, are to be fitted in way of each mast, 


3. Panting Arrangements.—In addition to the 
panting arrangements required by Section 7, panting 
beams and stringers are to be fitted at the after end of the 
vessels where the moulded depth exceeds 15 feet. 


4, Beams.—Where the length of the midship beam 
does not exceed 30 feet, the upper and second deck beams 
are to be 4 inch deeper than given in Tables 12 and 13 for 
upper deck beams of the same length in steamers where one 
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tier of beams only is fitted; and where the length is above 
30 feet the upper, second, and third deck beams are to be 
one inch deeper than given in the Tables. The depths of 
the beam knees are to be correspondingly increased. 


5. Bulkheads.—In sailing vessels only the foremost or 
collision bulkhead will be required, and it is to be placed at 
not less than one-tenth the vessel’s length abaft the fore 
part of the stem. 


6. Decks.—(a) In vessels which are not required to have 
complete steel decks, the decks in way of the masts are to 
be plated from side to side of the vessel. 


(b) The thickness of wood decks is not to be less than 
3} inches, and the margin planks of the weather deck are 
to be of either teak or greenheart. 


7. Bulwark Stanchions.—The stanchions which 
support the bulwarks are not to be spaced more than 5 feet 
apart. Where stanchions are fitted on the butt straps of the 
bulwark plating, the straps are to be sufficiently broad to 
receive the spur in the middle of the stanchion, and the 
bulwark plating is to be doubled or fitted with vertical 
straps in way of the intermediate stanchions. The heel of 
each stanchion is to be attached by not less than four $ inch 
bolts. Their size may be from 13 inches to 2 inches in 
diameter, regulated by the length of the stanchion and the 
size of the vessel. 


8. Mast Rings——The mast rings are to be formed of 
bulb angle of suitable size. 


9. Equipment.—(a) Where a sailing vessel has a poop 
bridge, top-gallant-forecastle, or a raised quarter-deck, the 
equipment number is to be increased one-fifteenth above 
that for a flush-deck vessel. 

(b) One of the bower anchors must have the weight 
required by the Tables, but otherwise the weights of bower 
anchors may be regulated in accordance with Section 39, 
clause 4 (a). 


10. Strengthening of Bottom Forward.—The re- 
quirements of Section 11 of the Rules do not apply to 
Sailing Ships. 


MASTS, SPARS AND RIGGING. 


Section 86. Sailing Vessels. 1. Lower Masts.— 
(a) The scantlings of lower masts are to be as given in 
Table 49 and the length of the mast is to be measured 
from the deck to the hounds. 


Section 36 


(+) The mizzen masts of barques may be reduced one- 
fifth in diameter from that given in the Table, and the 
thickness of the plating may be in accordance with the 
reduced diameter. 

(c) The diameter of the lower mast at the cap is not to 
be less than that of the heel of the topmast, nor less than 
the greatest diameter of the lower topsail yard at centre. 

(d) Where angle stiffeners are required these stiffeners 
are to be fitted for the full length of the masts. 

(e) The butts of the plating are to be treble riveted 
above the mast partners; elsewhere they may be double 
riveted. The seams are to be double riveted throughout. 


(/) Where pole masts are fitted, the length for deter- 
mining the scantlings of the lower mast is to be taken 
from the deck to the hounds. In such masts additional 
strengthening is to be provided from below the lower yard 
to above the normal position of the lower mast cap. 

(g) Doubling plates are to be fitted in way of the mast 
wedging and where masts are wedged at more than one deck, 
the doubling plates are to extend from below the lower to 
above the upper wedging. 

(h) The heels of all masts and their steps are to be 
efficiently strengthened. 


2. Topmasts.—(a) The length of the topmast is to be 
measured from the lower mast cap to the topmast hounds. 

(b) The plating is to be of the thickness given in 
Table 50. The butts are to be treble riveted and the 
seams may be single riveted. 

(c) The diameter of the topmaste at the lower cap, 
sheave hole and topmast cap is not to be less than that of 
the yards at these places. 

(d) Doublings are to be fitted in way of the lower mast 
cap, in way of the fid holes and in way of the sheave holes 
where such are cut, and at the head. 

(e) Efficient cheek plates are to be fitted to topmasts 
whose length exceeds 24 feet. 


3. Topgallant Masts.—The diameter of the topgallant 
mast is not to be less than the diameter of the topgallant yard, 


4, Yards.—(a) The diameter of the yards and the thick- 
ness of the plating are to be in accordance with Table 50. The 
butts are to be double riveted and the seams single riveted. 

(b) The plating is to be doubled in way of cleats and at 
the centre to beyond the truss hoops. 

(c) Topsail and topgallant yards, where of pitch pine, 
are not to be less in diameter than } inch per foot of length. 


— 
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5. Bowsprits.—(a) The thickness of the plating is to 
be as given in Table 49. 


(4) Doubling plates are to be fitted in way of the bow- 
sprit wedging. 


(c) Bowsprits exceeding 28 inches in diameter are to 
have a vertical diaphragm plate extending from within the 
wedging to beyond the bobstay band, connecting the upper 
and lower parts of the bowsprit, and, in addition, two angle 
stiffeners of the size given in the Table are to be fitted. 
Bowsprits 28 inches and under in diameter are to have angle 
stiffeners, extending the full length of the bowsprit, at the 
centre of each plate. The butts are to be double riveted 
and the seams single riveted. 


6. Steamers.—(a) The length for determination of 
scantlings is to be measured from the deck to the hounds. 


(6) The scantlings of the masts are to be in accordance 
with Table 47, and these scantlings are considered suitable 
for the support of average equipment of derricks of normal 
outreach provided the staying of the masts is efficient. 


(c) Masts which are not intended to carry derricks may 
be 20 per cent less in diameter than required by Table 47, 
and the thickness of the masts may be in accordance with 
the reduced diameter. 


(d) The butts of the plating are to be treble riveted above 
the mast partners, and the seams are to be single riveted. 


(e) Doubling plates are to be fitted at the heel, at the 
wedging, in way of the derrick supports, and at the hounds. 
The length of these doublings is not to be less than the 
maximum diameter of the mast. 


7. Rigging.—(a) The shrouds and stays for steamers 
and sailing ships are to be in number and size as required 
by Tables 48 and 51, and they are to withstand the tests 
specified. 


(6) Chain plates are to be securely connected to the 
structure of the vessel which is to be efficiently stiffened for 
this purpose where necessary. 


(c) All smith work for masts, spars and rigging is to be 
of the best description of wrought iron, and particular 
attention is to be paid to workmanship. 


8. Lightning Conductors.—Lightning conductors 
are to be fitted in accordance with the requirements of 
Section 19 of the Rules for Electrical Equipment. 


TUGS.* 


Section 37. 1. General.—The scantlings and 
arrangements of Tugs for which the Class 1QQA1 “For 
Towing Services” is desired, are to be as required by 
the Rules and Tables, except where specified otherwise in 
this Section. 


2. Floors.—(a) The floors, if desired, muy be flanged 
3} inches on the upper edge, in lieu of reversed bars, except 
in the engine room and under boiler bearers. 

(6) Where the bottom of the vessel is filled solid with 
cement to the level of the top of the floors, the fitting of 
reversed frames, or the flanging of the floors, may be 
dispensed with. 


8. Keelsons.—The scantlings of the keelsons are to be 
in accordance with the requirements of Table 11. 


4, Bulkheads.— The scantlings of the bulkhead 
stiffeners and plating are to be in accordance with the 
requirements of Tables 29 and 3i. Bracket or lug attach- 
ments need not be fitted at the ends of the stiffeners. 


5. Decks.—The deck is to be completely plated over 
abreast the machinery openings. 


6. Machinery Casings.—(a) The machinery casings 
are not to be less in height than 3 feet above the top of the 
deck, and are to extend to the underside of the deck beams. 
The casings are to be connected to the deck plating with 
angle bars, and to the ends of the half beams with angle 
lugs. If the casings are not extended to the underside of 
the beams, they are to be attached to the deck plating by a 
double riveted angle bar, or the deck plating may be turned 
up the casing side and double riveted thereto. 

(b) Machinery casings are to be hose tested on com- 
pletion to ensure water-tightness. 

(c) A strong through beam is to be fitted at the deck 
level at the middle of the length of the machinery opening, 
and, if practicable, should be associated with webs on the 
sides of the casing. 


7. Hatchways.—Hatch coamings are not to be less 
than 12 inches in height, and the covers and battening 
arrangements are to comply with the requirements of 
Section 25. 


*Nore.—Trawlers.—The Society's requirements re- 
garding the Construction and Classification of Steel Trawlers 
are published separately. 


Section 37 
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8. Rudders.—The diameter of the rudder head is to 
be increased half-an-inch beyond that required by Table 41, 
and all the scantlings of the rudder are to be in accordance 
with the increased diameter. 


9. Equipment.—The equipment for Tugs is to be as 
given in Table 55. The equipment to be supplied to 
vessels of this type is to be regulated by the second 
longitudinal numeral Lx(B+D), without any addition 
for casings or other erections. 


10. General.—The requirements of Section 7 and 
Section 11 do not apply to Tugs. 


WORKMANSHIP. 


Section 38. 1. General.—The workmanship is to 
- be well executed and submitted to the closest inspection. 


2. Treatment of Material_—(a) Cementing or painting 
is to be delayed as long as possible so that the removal of 
the black oxide or mill scale may be facilitated. 

(6) Experience has shown that, as regards durability, it 
is highly desirable to place steel vessels in dry dock within a 
reasonably short period after being launched for the purpose 
of cleaning and re-coating the bottom. 


8. Riveting.—(a) Rivet holes are to be regularly spaced 
and are to be carefully punched from the faying surfaces 
wherever possible. 


(6) Rivet holes are to be properly formed and the burr 
caused by punching removed before the parts are fitted 
together for riveting. 

(c) The rivet holes at the turn of the bilge in frames are 
not to be punched until the frames are bent to the required 
shape. 

(d) Before riveting is commenced the work is to be 
carefully closed with nut and screw bolts, which are to 
be spaced sufficiently close to draw the parts together 
effectively. 

(e) Unfair holes are to be properly rimered and re- 
countersunk if necessary and are not to be cut with a chisel 
or unduly drifted. 

(/) The rivets are to be stayed up so as to fill the holes 
completely, and their heads are to be properly laid up. The 
points are to be left. full, but are not to be spread over the 
plating. 

(g) The punches and dies are to be maintained in 
satisfactory condition. 


Sections 38-39 


4, Joggling and Lining Pieces.—(a) Where plates or 
bars are joggled, care is to be taken to ensure that the depth 
of jogyle is the same as the thickness of the adjacent 
plating. 

(6) Where lining pieces are fitted they are to be in one 
piece and are to be of the same breadth as the flange of the 
frames. 


5. Caulking,— Caulking is to be carefully and 
thoroughly executed. 


EQUIPMENT. 

Section 39. 1. Notation—The figure 1 placed 
after the character assigned to a vessel indicates that the 
equipment is considered to be suitable and is in good and 
efficient condition. 


2. Equipment Number.—The equipment of anchors, 
chains, hawsers, and so forth, is to be regulated by the 
second numeral L x (B + D) as defined in Section 3, except 
that in complete superstructure vessels, D is to be the actual 
depth to the superstructure deck. 

An allowance for superstructures is to be added as 
follows :— 

(a) For a raised quarter deck the product of the 
height and length in feet. 

(6) For a poop, bridge, or forecastle, three-fourths 
the product of the height and length in feet. 

(c) For deckhouses or other erections which do not 
extend to the side of the vessel but which exceed, either 
in length or breadth, one-half the breadth of the vessel, 
one-half the product of the height and length in feet. 


3. Testing of Equipment.—(a) All anchors and cables 
are to be tested at a public machine recognised by the 
Committee and in accordance with the requirements of 
Sections 12, 13 and 14 of the Rules for the Testing of 
Materials. 

(b) In the case of vessels whose anchors and chains 
have been tested at one of the recognised Proving Establish- 
ments in Great Britain and Ireland, the notation ‘ Lloyd’s 
a&op”’ will be made in the Register Book. 

(c) In the case of vessels of other than British Registry 
classed with the figure 1, in which the anchors, chains, 
or both, have been tested under the inspection of the Society’s 
Surveyors at Proving Establishments out of Great Britain 
and Ireland recognised by the Committee, and test certificates 
are furnished, duly signed by the Society’s Surveyors, the 
vessel will have recorded in the Register Book the notation 
“‘Lioyd’s a&op,” ‘“‘ Lloyd’s ap,” or “ Lloyd’s cp,” as the case 
may be, 
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(d@) Where, however, the anchors or chains for vessels 
of other than British Registry are manufactured out of Great 
Britain and Ireland, and test certificates are furnished setting 
forth that they have been tested at a Government machine, 
or at a machine under the control of a municipal body or 
a similar responsible body, but not under the inspection of 
a Snrveyor to the Society, the record of Lloyd’s a&cp, and so 
forth, will not be made in the Register Book, though such 
certificates will be accepted as satisfying the requirements 
of the Rules as regards tests in assigning the figure 4. 

(e) Certificates stating that all anchors and chains have 
been tested, and giving particulars of the loads applied, are to 
be produced before the ship is classed with the figure 1. 


4, Equipment.—(a) All vessels classed |QQA1, or 
100A1 “ with freeboard,” are to be provided with anchors, 
cables, and hawsers, in number, weight and length as set 
forth in Tables 53 and 54. Provided the collective weight 
of the bower anchors is not less than required by the Tables, 
then :— 

(1) The bower anchors may be of equal weight ; or 


(2) Where three bower anchors are required, one of 
them may be 15 per cent and another 74 per cent lighter 
than the weight required by the Tables ; or 


(8) Where only two bower anchors are required, one of 
them may be 7} per cent lighter than the weight required 
by the Tables. 

The weights of cables include two end shackles to each 
cable (i.e. four end shackles for each outfit which contains 
two cables), and two end shackles to each stream chain. 


(b) In the case of vessels classed A “‘ For Special Ser- 
vices,” the equipment is to be as required by the Committee, 
having in view the particular trade in which the vessel is to 
be engaged. 

(c) To entitle vessels classed A “ For Channel Purposes” 
to the figure 1, the equipment of anchors, chains, and so 
forth, is to be as required by Table 58, except that not 
more than two bower anchors and one stream anchor need 
be supplied. The first bower anchor is to be of the full 
weight required by the Table and the second bower may be 
15 per cent lighter. This rule, however, applies only to 
vessels intended for short voyages. 

(d) In vessels classed ‘For Channel Purposes,” which 
are intended for longer voyages, such as the Queenboro- 
Flushing, the Channel Islands or the Irish Sea service, the 
equipment is to be in accordance with the requirements of 
the Tables. 


(e) The equipment for Tugs is to be as given in 
Table 55, the equipment numeral being computed as 
described in Section 37, clause 9. 

(f) The diameter of stud chain cable given in Tables 53, 
54 and 55 applies to cables of wrought iron. Steel cables, of 
material of higher tensile strength, made by an approved 
process may be reduced in diameter from those given in the 
tables as shown below. 


Tabular Size. Reduction. 
Inches. Inches. 
te - 18 1s 
Ys 
lye — lis te 
145 — 275 Ys 
216 - 215 re 
218 — 8y% re 
3y%5 — By, Ys 


The tests for cables are to be as required in Section 14 
of the Rules for the Quality and Testing of Materials. 


5. Anchors and Chains.—(#) The anchors and the 
links of the chains are not to be of exceptionable form or 
proportions. 

(b) All anchor stocks are to be of acknowledged and 
approved description and equal to one-fourth the specified 
weight of the anchor. 

(c) The heads of stockless anchors are to be not less 
than three-fifths of the total weight of the anchor. 


6. Renewal of Chain Cable when worn.—When any 
length of chain cable is so worn that the mean diameter at 
its most worn part is reduced to the size given in Table 56 
it is to be renewed. 


7. Windlass and Hawsepipes.—(a) A substantial 
windlass is to be fitted of suitable size for the cable, 
and is to be efficiently secured. Stiffening under windlass 
is to be provided as required by Section 16. 

(+) Hawsepipes are to be of sufficient size and thickness, 
and the arrangements such as to admit of an easy lead for 
the cable to the windlass or capstan. 


8. Boats.—All vessels not exceeding 150 tons are to be 
provided with one good boat, and every vessel above 150 tons 
is to have a suitable number of boats. 

The Surveyors are to examine and to report on the 
condition of the boats. 


Section 39 
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9. Anchor Cranes and Boat Davits.—(«) The sizes 
of the principal parts of anchor cranes are to be in accordance 
with Table 52, and the outreach of the cranes is to be 
sufficient to swing the anchors well clear. 


(6) In the cases of boats and davits of ordinary pro- 
portions the diameter d, in inches, of the davit is to be 
obtained by using the formula :— 


om vf L x B x D(H + 48) 
F 0] 


where JL, B and D are the length, breadth and depth 
respectively of the boat, H is the height of the davit above 
its uppermost point of support, and 8 is the outreach of the 
davit ; each of these distances being in feet. 


The value of the constant C is to be as follows :— 


(1) When the davit is to be of wrought iron and of 
sufficient strength to carry the boat and its equipment, and 
a sufficient number of men to launch it, the value of © is 

_ to be 144, 


(2) When the davit referred to in (1) is to be of 
wrought ingot steel from 27 to 82 tons per square inch 
tensile strength, the value of C is to be 174. 


(3) When the davit is to be of wrought iron and of 
sufficient strength to lower safely the boat fully equipped 
and carrying the maximum number of persons for which 
it is intended, the value of C is to be 86. 


(4) When the davit referred to in (3) is to be of 
wrought ingot steel of from 27 to 32 tons per square inch 
tensile strength, the value of C is to be 104. 


(c) Boat and anchor davits may be approved of weldless 
rolled or drawn steel tubes of the equivalent sizes given in 
Table 52, provided the steel of which the davits are made 
has a tensile strength of not less than 35 tons per sq. in. with 
an elongation of not less than 10 per cent in a length of 8 ins. 


(d) The davits are to have solid heels and are to be 
efficiently strengthened in way of the heads and deck 


supports. : 


10. Notation Withdrawn.—Where the equipment is 
not in accordance with the requirements of the Rules, a dash 
thus —, will be inserted ia place of the figure 4. In cases 
where the figure ] is expunged on account of deficiencies in 
the anchors or chains, the record of Lloyd’s a&cp will also 
be expunged. 


Section 40 


STRENGTHENING FOR ICE NAVIGATION. 


Section 40. 1. Framing :—(a) Forward of the 
collision bulkhead, intermediate frames are to be fitted 
extending from below the level of the floors to the deck next 
above the load waterline, with scantlings as required by 
Tables 2 or 3 for angle frames in peaks, but with thickness 
‘10 inch greater. 


(6) Abaft the collision bulkhead all the main frames 
for a distance from the stem equal to 15 per cent of the 
length of the vessel are to be in accordance with the require- 
ments of Section 7, clause 2, and as required for Complete 
Superstructure Vessels in Table 5. The attachments at the 
ends of these frames are to be as required by Section 7, 
clause 2. 


Intermediate frames of scantlings required by Table 4 
for bulb angle frames in peaks are to be fitted extending aft 
from the stem for a distance equal to 20 per cent of the 
length of the vessel where the length does not exceed 200 
feet graded to 15 per cent of the length of the vessel where 
the length is 400 feet and above. 


These intermediate frames are to extend either from 
the margin plate, or in single bottom vessels from below the 
tops of the floors, to the deck next above the load waterline ; 
they need not be connected at their ends. 


In Full Scantling vessels, however, the strength and 
stiffness of the side framing are not to be less than required 
by Section 7, clause 2 of the Rules. 


(c) The intermediate frames required above may be 
dispensed with provided the frame spacing is reduced to 
18 inches and the scantlings of the side framing are made 
equivalent in strength and stiffness. This reduced frame 
spacing is to extend aft for the distance prescribed in 
paragraph (0). 

(d) The breadth of the shell flange of the frames is to 
be suitable for the increased thickness of shell plating 
required by this Section. 


2. Shell Plating.—(a) From 1 foot above the load line 
to 4 feet below the light line, and in a fore and aft direction 
from the stem to a point at least as far aft as the extent 
of the reinforced framing, the shell plating is to be fitted 
of a thickness equal to that required by Table 18 of the Rules 
for side shell plating amidships increased by 40 per cent if 
intermediate frames are fitted, or by 55 per cent if a frame 
spacing of 18 inches is adopted ; the increased thickness of 
shell plating need not exceed 1 inch. The shell plate in each 
strake immediately abaft this point is to be intermediate 
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jn thickness between the full amount required for ice 
strengthening under this clause and the normal thickness of 
side shell plating. 


(b) Seams of shell plating from 1 foot above the load 
line to 4 feet below the light line are to be at least double 
riveted for a distance aft of the stem equal to 25 per cent of 
the vessel’s length, where the length does not exceed 200 feet, 
graded to 15 per cent of the length of the vessel where the 
length is 400 feet and above. 


3. Stringers.—Side stringers are to be fitted forward 
and aft of the collision bulkhead in accordance with the 
requirements of Section 7 of the Rules. The stringers are 
to be carried aft to the normal thickness of side plating. 


4. Rudder and Steering Arrangements.—The 
diameter of the rudder head is to be increased 15 per cent 
above the Rule requirements where the Rule diameter is less 
than 8 inches, and by 10 per cent where the Rule diameter 
is 8 inches or above. The scantlings of the rudder, rudder 
quadrant and tiller, and the diameter of the steering chains 
and rods are to be in accordance with the increased diameter 
of rudder head. 


5. Screw Shaft.—The diameter of the screw shaft is to 
be increased 5 per cent above that required by the Rules. 


6. Propeller Blades.—The propeller blades are to be 
made of cast steel, cr other approved material. 


Where bronze is used for propellers or propeller blades 
it is to comply with the requirements of Section 11 of the 
Rules for Quality and Testing of Materials. 


7. Ship Side Valves.—Sea inlet valves and overboard 
discharge valves below the maximum load water line are to be 
provided with connections from the boiler, or air receiver 
where no boiler is fitted, for clearing purposes. 


The scantlings of the valves are to be suitable for the 
maximum pressure to which they will be subjected. 


71, FencuurcH Street, Lonpon, E.C.3. 
28th November, 1946. 


8. Plans to be Submitted.—Where it is desired that 
a vessel should receive the notation for ice strengthening 
(see par. (g), page 9), plans showing the proposed arrangements 
should be submitted for the approval of the Committee. 


GENERAL. 

Section 41. 1. Equivalents—Any arrangement 
or fitting which, in the opinion of the Committee, is in all 
respects as efficient as that required by the Rules may be 
accepted instead of such arrangement or fitting. 

The Owners’ consent to the adoption of any proposed 
equivalent is to be obtained where considered necessary by 
the Committee. 


2. Interpolation For numerals and dimensions inter- 
mediate between those given in the Tables, scantlings are to 
be obtained by proportional interpolation. 


For a particular numeral the Table gives the minimum 
requirements and where a numeral is in excess of a Table 
numeral, the scantling to be taken is to be the nearest 
practicable above the requirements for the Table numeral. 


3. Gradual Reductions.—(a) Where scantlings are 
required to be adopted over a proportion of the vessel’s 
length, any reductions which may be permitted toward the 
ends of the vessel are to be effected gradually. 

(6) Care is to be taken as far as possible to avoid 
any abrupt changes or discontinuities in the form of the 
structure, and where such occur suitable structural compensa- 
tion is to be provided. 


4. Buttstraps to Continuous Longitudinal Angles. 
—Buttstraps need not be fitted to continuous longitudinal 
angles which serve simply as connecting bars, except in the 
case of the stringer bars on strength decks. 


5. Items not Particularly Specified—Where special 
reference is not made in the Rules to specific requirements, 
the coustruction is to be reasonably efficient for the intended 
service and 1s to conform to good average practice. 


Section 41 
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VESSELS 


INTENDED TO CARRY PETROLEUM IN BULK. 


The attention of Builders and Owners is directed to the fact that compliance with these 


Rules may involve the obtaining of licences under existing patents. 


Note.—The Tables referred to herein are those appearing on pages 473 to 626 (Printed in blue). 


GENERAL. 

Section 1. 1. Application —The “General Regu- 
lations relating to the Classification of Steel Vessels” 
and the “Rules for the Building of Steel Vessels” 
determine the scantlings, arrangements and equipment of 
vessels intended for the carriage of petroleum in bulk, 
except as otherwise required by these Rules and Tables. 


The Rules are framed for vessels built on the longi- 
tudinal system of construction, having a centre line bulk- 
head, continuous expansion trunk between the upper and 
second decks, and a standard ’tween deck height of 8 feet. 


Approval will be given to vessels built on other systems 
of construction subject to equivalent strength being provided. 


The propelling machinery is assumed to be situated at 
the after end of the ship. 


2. Submission of Plans.—In addition to the plans 
required by Section 1 of the ‘Rules for the Building of 
Steel Vessels,” there are to be submitted for approval 
plans showing :— 


(a) The arrangement of oil tanks and coffer- 
dams ; 


(6) The construction of the transverse and 
longitudinal bulkheads ; 


(c) The bracket attachments of the transverses, 
the webs, the longitudinals and the horizontal 
stiffeners ; and 


(d) The construction of the vessel at the forward 
and after ends, including the machinery space and the 
arrangements at the junction of the transverse and 
longitudinal framing. 


8. Length of Oil Compartments.—The Rules are 
framed for a length of the main oil compartments not 
exceeding 30 feet, and for a length of the summer tanks not 
exceeding 60 feet. 


S1it 


4. Expansion Trunks.—Continuous expansion trunks 
are to be fitted between the upper and second decks. Where 
the breadth of the expansion trunk exceeds 60 per cent of 
the breadth of the vessel, the arrangements are to be specially 
submitted for approval. 


5. Cofferdams.—Cofferdams are to be fitted at the 
forward and after ends of the oil cargo spaces. The coffer- 
dams are to be not less than 8 feet in length, and are to 
extend from the keel to the top of the continuous expansion 
trunk. 


6. Deck Erections.—Vessels are to have forecastles the 
length of which is not to be less than seven per cent of the 
length of the ship. 


A poop is to be fitted, adequately covering the machinery 
space, and the bulkhead at the front of the poop is to have 
the scantlings required for bridge front bulkheads. 


Any openings in this bulkhead are to have sills not less 
than 18 inches in height and are to be fitted with effective 
closing appliances. 


Where a poop is proposed to be dispensed with, plans 
showing the construction of the casings and deckhouses are 
to be submitted for approval. 


The doors in exposed machinery casings on the poop 
deck are to be of steel, substantially constructed, permanently 
attached and capable of being closed and secured from both 
sides. 


7. Cement.—Cementing may be dispensed with in 
compartments intended for carrying oil in bulk. 


8. Rudders.—The diameter of the rudder head is to be 
increased 10 per cent above the requirements of the Rules 
for the Building of Steel Vessels, and all the scantlings of 
the rudder are to be in accordance with the increased 
diameter. 
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9. Freeing Arrangements.—Ships with bulwarks are 
to have open rails fitted for at least half the length of the 
exposed portion of the weather deck. 


Where superstructures are connected by trunks, open 
rails are to be fitted for the whole length of the weather 
portions of the freeboard deck. 


BOTTOM TRANSVERSES. 


Section 2. 1. Scantlings—(a) The scantlings of 
the bottom transverses are to be as given in Table 1, and the 
upper edge of the transverse is to be parallel to the rise of 
floor line. 


(+) The face bars on the transverses are to extend 
between the inner edges of the side transverses and of 
the bulkhead webs, and as close as practicable to the 
centre line bulkhead on the side opposite to the vertical 
webs. 


(c) The scantlings determined for the midship tanks are 
. to apply throughout the oil compartments. 


(d) Lightening holes, not exceeding 10 inches in 
diameter, may be cut in the transverses, and are to be fitted 
midway between the notches for the longitudinals. 


(e) Notches cut in the transverses for longitudinals 
are to be well rounded at the corners and are not to be 
rough punched. 


2. Bracket Attachments.—(a) The distance from the 
ship’s side and from the centre line bulkhead to the toe of 
the bracket is to be 10 per cent of the midship breadth of the 
vessel where this breadth is 30 feet, and 16 per cent where the 
breadth of the vessel is 70 feet, intermediate values being 
obtained by interpolation. The length of the vertical arm 
is to be as specified in Section 3, paragraph 2 (a). 

The brackets on the side of the centre line bulkhead 
opposite to the vertical web are to have the same dimensions, 
measured from the bulkhead and from the base line in each 


case, as are required for the brackets on the same side of the 
bulkhead as the vertical web. 


(6) The thickness of the brackets is to be the same as 
that of the transverses. 


(c) The brackets are to be flanged 5 inches on the edge. 
Where the length of the bracket along the edge exceeds 66 
inches, stiffening angles 8} x 3 inches, of the same thickness 
as the bracket are to be fitted. Where the thickness of the 
bracket exceeds *50 inch these angles are to be 34 x 34 inches. 
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(d) The brackets are to be attached to the centre line 
bulkhead by a single angle, double riveted, which is to have 
the same thickness as the bracket plate. In vessels exceeding 
420 feet in length where the spacing of transverses, in feet, 
multiplied by the length of the vessel, in feet, exceeds 4,300, 
and in all vessels exceeding 480 feet in length, these bars 
are to be doubled. 

In the case of vessels between 420 and 480 feet in 
length, in which this product does not exceed 4,300, the 
brackets are to be attached to the centre line bulkhead by 
a single angle, double riveted, on one side of the bracket and 
a single riveted angle on the other side of the bracket. 


(e) The brackets are to be attached to the transverses 
by double riveted overlaps. Where the brackets extend to 
the shell the overlaps are to be treble riveted, except where 
the overlap comes in way of a longitudinal, when it is to be 
quadruple riveted. 

(f) The overlaps of the plates of the transverses are to 
be kept clear of the shell longitudinals as far as possible. 


3. Shell Attachment.—(a) The angles attaching the 
transverse to the shell are to have the same thickness as the 
transyverses. 

(4) In vessels in which the spacing of transverses in feet, 
multiplied by the length of the vessel in feet, does not exceed 
4,300, the transverses are to be attached to the shell by a 
single angle, double riveted. In all vessels whose length is 
greater than 480 feet and in vessels not exceeding 480 feet 
in length where the spacing of the transverses multiplied by 
the length of the vessel exceeds 4,300, an additional single 
riveted back bar is to be fitted. 


4, Stiffeners and Attachments to Longitudinals.— 
(a) Each longitudinal is to be attached to the transverses 
by an angle which is to extend from the shell to the inner 
edge of the face bar and to half the height of the transverse 
alternately, but not lower than to the top of the lightening 
holes. 

(¥) These angles are to have scantlings in proportion 
to the tabular depth of transverse as prescribed by Table 3. 

(c) The number and diameter of the rivets in the angles 
connecting the longitudinals to the transverse are to be 
in accordance with Table 12. 

Where by the Table the broader flange of long stiffening 
angles exceeds 5 inches the number and diameter of the rivets 
are to be as required for 6 inch stiffening angles. 

The diameter of the rivets in the short stiffening angles 
is to be the same as required for the riveta in the long 


stiffening angles. 
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(d@) Where the breadth of the vessel does not exceed 
40 feet the transverse is to be supported by a bracket at 
about the quarter breadth of the vessel. 

Where the breadth of the vessel exceeds 40 feet, but 
does not exceed 60 feet, each transverse is to he supported 
by two brackets which are to be arranged on longitudinals 
adjacent to the toes of the transverse brackets. 


Where the breadth exceeds 60 feet an intercostal girder, 
as required by Section 5, clause 2, and two brackets are to 
be fitted. 


(e) Where the flange of the face bar exceeds 7 inches 
in breadth, at least two vertical supports are to be connected 
to the face bar. 


SIDE TRANSVERSES. 

Section 8. 1. Side Transverses in Hold.—(a) The 
side transverses are to be fitted in conjunction with the 
bottom transverses and the scantlings are to be determined 
by the spacing of the transverses by the depth of the vessel, 
and by a depth “d” which is measured amidships from the 
upper edge of the bottom transverse at the centre line to the 
second deck at side at the middle of the length, and are 
given in Table 2. 


The depth of the transverse at the points of the brackets 
is not to be less than the tabular depth in any case. 


(+) The transverses are to be increased 1 inch in depth 
for each increase of one complete foot in the sheer of the 
second deck. 


(c) The face bars on the transverses are to extend 
between the inner edges of the bottom and deck transverses. 


(d) Lightening holes not exceeding 6 inches diameter 
may be cut in the transverses as close to the shell bar as 
possible, and are to be fitted midway between the notches for 
the longitudinals. 


(e) Notches cut in transyerses for longitudinals are to be 
well rounded at the corners and are not to be rough punched. 


2. Bracket Attachments.—(a) Side transverses are to 
be attached to the bottom transverses by brackets the length 
of the vertical arms of which, measured from the face of the 
transverses, is to be equal to 25 per cent of the depth “d.”’ 
The arms of the brackets connecting the side and the second 
deck transverses are to be equal to 20 per cent of the 
depth “d.” 

(0) The thickness of the bottom bracket is to be the 
same as the bottom transverse, and the thickness of the top 
bracket the same as the deck transverse. 


(c) The brackets are to be flanged 5 inches on the edge. 
Where the length of the bracket along the edge excecds 
66 inches, stiffening angles 35 x 38 inches of the same 
thickness as the bracket are to be fitted. Where the thick- 
ness of the bracket exceeds *50 inch these angles are to be 
35 x 84 inches. 

(d) The side transverses are to be attached to the 
bottom and deck transverses by double riveted overlaps, and 
the brackets are to be attached to the transverses by double 
riveted overlaps. Where the brackets extend to the shell 
the overlaps are to be treble riveted, except where the over- 
lap comes in the way of a longitudinal, when it is to he 
quadruple riveted. 

(e) The overlaps of the plates of the transverses are to 
be kept clear of the shell longitudinals as far as possible. 


3. Shell Attachment.—(a) The angles attaching the 
transverse to the shell are to have the same thickness as the 
transverse. 


(b) The riveted attachment of the side transverses and 
the shell are to be the same as required by Section 2, 
clause 3 (d) for bottom transverses, except that the back 
bars need only be fitted in vessels exceeding 30 feet in depth. 


4. Stiffeners and Attachments to Longitudinals.— 
(a) Two supporting brackets are to be fitted on longi- 
tudinals adjacent to the toes of the transverse brackets. 
Where the moulded depth of the veasel does not exceed 
23 feet only one supporting bracket need be fitted. 

(6) Each longitudinal is to be attached to the trans- 
verse by an angle which is to extend from the shell to the 
edge of the face bar and to half the depth of the transverse 
alternately. In way of the bottom brackets on the trans- 
verses all the angles are to extend to the edge of the bracket 
or face bar of the transverse. Where the transverses do not 
exceed 20 inches in depth all stiffening angles are to extend 
to face bar. 

(c) At the upper half of the transverse the short and 
long stiffening angles are to have scantlings in proportion 
to the tabular depth of transverse as prescribed by Table 3, 
while at the lower half of the transverse all the stiffening 
angles are to be of the scantlings prescribed for long 
stiffening angles. 

In vessels of 38 feet moulded depth and over, all the 
angles connecting the side longitudinals to the transverses 
are to be of the scantlings prescribed for long stiffening angles. 

(d) The number and diameter of the rivets in the angle 
bars connecting the transverses to the longitudinals are to 
be in accordance with Table 12. 
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Where by the Table the broader flange of long stiffening 
angles exceeds 5 inches the number and diameter of the rivets 
are to be as required for 6 inch stiffening angles. 

The diameter of the rivets in the short stiffening angles 
is to be the same as required for the rivets in the long 
stiffening angles. 

(e) Where the flange of the face bar exceeds 7 inches 
in breadth, at least two horizontal supports are to be 
connected to the face bar. 


5. Side Transverses in ‘Tween Decks.—(a) The 
scantlings of the transverses in the ’tween decks are given 
in Table 4. 

(6) Side transverses are to be attached to deck trans- 
verses by double riveted overlaps and in addition by double 
riveted brackets. 

Brackets which extend to the shell and deck are to be 
attached to the transverses by treble riveted overlaps where 
the butt comes between the longitudinals, or by quadruple- 
riveted overlaps if the butt comes in way of a longitudinal. 


(c) The brackets at the lower ends of the transverses 
‘are to be connected to the deck by a single angle, double 
riveted. 


(d) The lengths of the arms of the brackets are to be 
one and a half times the depth of the side transverse, 
measured from the inner and lower edges of the side or deck 
transverses, as the case may be, and from the second deck. 
The brackets are to have the same thickness as the side 
transverses and are to be flanged 3 inches on the edge. 


(e) The transverses are to be attached to the shell by 
single-riveted angles having the same thickness as the 
transverse. 

(f) The attachments of the longitudinals to the trans- 
verses are to be as required for short stiffening angles by 
Tables 3and 12. The thickness of these angles need not 
exceed the thickness of the transverse. 


DECK TRANSVERSES. 


Section 4. 1. Scantlings.—(«) The deck trans- 
verses fitted in conjunction with the side transverses are to 
have the scantlings given in Tables 5, 6 and 7. 


(4) Lightening holes, not exceeding 4 inches diameter 
may be cut in the transverses as close to the deck bar as 
possible, and are to be fitted midway between the notches 
for the longitudinals. 


(c) Notches cut in transverses for longitudinals are to be 
well rounded at the corners and are not to be rough punched. 
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2. Upper Deck Transverses in Expansion Trunk.— 

(a) The web plates on the expansion trunk and centre 
line bulkhead are to be connected to the deck transverses by 
double riveted overlaps. Where the vertical webs extend to 
the deck the overlaps are to be treble riveted. 


(5) The transverses are to be attached to the deck by 
a single riveted angle having the same thickness as the 
transverse. 


(c) The angles attaching the deck longitudinals to 
the transverses are to extend to the bottom of the transverse 
and to a distance not less than six inches below the lower 
edge of the longitudinals alternately. Where the distance 
from the lower edge of the longitudinal to the bottom of the 
transverse is less than six inches, the angles are to extend to 
the bottom of the transverse. 


These angles are to have scantlings of the dimensions 
and number of rivets required for short stiffening angles by 
Tables 3 and 12, but the thickness need not exceed the 
thickness of the transverse. 


3. Upper Deck Transverses in “Summer” Tank.— 
(a) The face bar on the lower edge of the transverses is 
to extend from the side of the expansion trunk to the edge 
of the side transverse in the ’tween decks. 


(b) The transverses are to be attached to the deck by 
a single riveted angle having the same thickness as the 
transverse. 


(c) The angles attaching the deck longitudinals to 
the transverses are to extend to the upper edge of the face 
bar. These angles are to have flanges of the dimensions and 
number of rivets required for short stiffening angles by 
Tables 3 and 12, but the thickness need not exceed the 
thickness of the transverse. 


4, Second Deck Transverses.—(a) The face bar on 
the upper edge of the transverse is to extend from the centre 
line bulkhead to the first deck longitudinal, and the face bar 
on the lower edge is to extend from the side transverse to 
the web on the centre line bulkhead. 


(0) The transverse is to be attached to the deck by a 
single angle, double riveted, having the same thickness as the 
transverse. 


(c) The angles attaching the deck longitudinals to 
the transverse are to extend to the upper edge of the face 
bar. These angles are to have flanges of the dimensions and 
number and diameter of rivets required for short stiffening 
angles by Tables 3 and 12, but the thickness need not exceed 
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the thickness of the transverse. Where the depth of the 
transverse is 24 inches or above the angles are to have the 
scantlings prescribed by the Table for long stiffening angles. 
(d) Horizontal gusset plates, ‘04 inch greater in thick- 
ness than the transverse, are to be fitted on the upper edge 
of the transverse on each side of the centre line bulkhead. 


5. Bracket Attachments —(a) The brackets attaching 
the upper deck transverses in the expansion trunk to the 
centre line bulkhead on the side opposite the web are to 
have the same thickness as the transverse. The depth of 
the brackets measured from the deck is to be twice the 
depth of the transverse. The horizontal arm of the 
brackets, measured from the bulkhead, is to be two-thirds 
the depth of the bracket, measured from the deck. The 
brackets are to be connected to the transverse by double- 
riveted overlaps, and are to be attached to the centre line 
bulkhead by double angles, single riveted, having the same 
thickness as the transverse. 


(+) The brackets attaching the upper deck transverses 
in the summer tanks to the expansion trunk side are to have 
the same thickness as the transverses; the length of the 
arms of the brackets measured from the deck and from the 
side of the expansion trunk is to be twice the depth of the 
transverse. The brackets are to be double riveted to the 
transverses and are to be attached to the side of the expansion 
trunk by double angles, single riveted, having the same 
thickness as the transverse. 

(c) The dimensions of the brackets attaching the second 
deck transverses to the webs on the centre line bulkhead 
are to be the same as the corresponding brackets at the 
ship’s side. The brackets on the side of the centre line 
bulkhead opposite to the vertical web are to have the same 
dimensions, measured from the deck and bulkhead, as 
required for the brackets on the same side of the bulkhead 
as the vertical web. 

The brackets are to be connected to the bulkhead 
by angles of the same scantlings and having the same 
number of rivets as are required for the corresponding 
bottom transverse bracket. 

In all cases these attachment angles are to extend to 
the edge of the upper face bar on the deck transverse. 

The brackets are to have the same thickness as the 
transverse and are to be flanged 5 inches on the edge. 
Where the length of the bracket along the edge exceeds 
66 inches stiffening angles, 34 x 3 inches, of the same 
thickness as the bracket, are to be fitted. Where the thick- 
ness of the bracket exceeds *50 iuch these angles are to be 
34 x 34 inches. 


(d) Brackets are to be connected to transverses by 
double riveted overlaps. Where the brackets extend to 
the upper edge of the transverse, the overlap is to be treble 
riveted. 


BOTTOM LONGITUDINALS. 


Section 5. 1. Scantlings.—(a) The scantlings of 
the bottom longitudinals are determined by the depth of the 
vessel, the first longitudinal numeral. and the spacing of the 
transverses, and are given in Tables 8 and 9. 


(b) The longitudinals are to be spaced 30 inches apart. 


(c) Where the length of the vessel exceeds 400 feet, 
additional back bars are to be fitted, attaching the bottom 
longitudinals to the shell plating on each side of the transverse 
bulkheads for a distance of about 40 per cent of the 
spacing of the transverses, measured from the bulkhead. 


2. Intercostal Girder.—(a) Where the breadth of the 
vesse] exceeds 60 feet, an intercostal girder of the same 
depth as the transverses is to be fitted, having a thickness 
‘04 inch less than the bottom transverse, and having double 
angles, 3} x 34 inches, on its upper edge. 


(6) The girder plate is to be stiffened by one vertical 
angle where the spacing of the transverses is not greater 
than 10 feet, and by two equally spaced angles where this 
spacing is exceeded. 


8. Attachment to Bulkheads.—(a) The longitudinals 
are to be cut at the bulkheads, to which they are to be 
attached by brackets having the dimensions and number of 
rivets given in Table 13. 


(b) The brackets are to be attached to the bulkhead by 
single angles having the same thickness as the bracket plate. 
Where the angles are extended on account of the omission of 
a horizontal stiffener on the bulkhead the requirements of 
Section 11, clause 4 (/), are to be complied with. 


(cr) The intercostal girder is to be attached to the 
bulkhead by a single angle, double riveted, which is to 
extend 6 inches above the upper edge of the girder. 


4. Attachment to Transverses.—(a) The longitudi- 
nals are to be attached to the transverses by angles as 
required by Section 2, clause 4. 


(b) The intercostal girder is to be attached to the 
transverses by a single angle, double riveted, and a plate 
strap is to be fitted, connecting the face bars of the girder 
and the face bar of the transverse. 
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SIDE LONGITUDINALS. 


Section 6. 1. Scantlings.—(a) The scantlings of 
the side longitudinals are determined by the spacing of the 
transverses, the first longitudinal numeral, and by the depth 
of the longitudinal below the upper deck. These are given 
in Tables 10 and 11. 


(6) The longitudinals are to be spaced 30 inches apart 
below the second deck, but in tween decks of standard 
height only two longitudinals are required. 


(c) The scantlings of the longitudinals at the bilge are 
to be graduated between those required for side longitudinals 
and bottom longitudinals. 


2. Attachments to Bulkheads.—(w) The longitudinals 
are to be cut at the bulkheads to which they are to be 
attached by brackets having the dimensions and number of 
rivets given in Table 138. 


The thickness of the brackets in the ’tween decks need 
not exceed *40 inch. 


(b) Where the brackets are not attached to the hori- 
zontai stiffeners on the bulkhead, they are to be connected 
to the bulkhead by single angles having the same thickness 
as the bracket plate. 


3. Attachments to Transverses.—The longitudinals 
are to be attached to the transverses by angles as required 
by Section 3, clauses 4 and 5. 


DECK LONGITUDINALS. 


Section 7. 1. Scantlings—(a) The scantlings of 
the longitudinals at the upper and second decks are given in 
Tables 14 and 15. 


(+) The longitudinals are to be spaced 30 inches apart. 


2. Attachments to Bulkheads.—(a) The longitudinals 
are to be cut at the bulkheads to which they are to be 


attached by brackets having the dimensions given in 
Table 16. 


(4) The brackets are to be attached to the bulkhead by 
single angles, single riveted, having the same thickness as 
the bracket plates. 

(c) The number and diameter of the rivets in each arm 
of the brackets are to be as given in Table 16. 


3. Attachments to Transverses.—The Jongitudinals 
are to be attached to the transverses by angles, as required 
by Section 4. 
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BRACKET DETAILS. 


Section 8. 1. Flanging.—(qa) All hold brackets 
connecting the bottom and side longitudinals to the 
bulkheads are to be flanged. 


(6) All other brackets which have 10 or more rivets in 
either arm are to be flanged. 


(c) Bracket plates in cofferdams are to be flanged where 
the brackets to the adjacent longitudinals outside the coffer- 
dams are flanged. 


2. Attachment Angles—(a) The angles attaching 
bracket plates to the bulkheads are to extend for at least 
6 inches beyond the ends of the bracket arms. 


(6) The bracket plates and angles are to be kept 
sufficiently clear of the bulkhead boundary bars to permit 
efficient caulking. 


3. General.—Where transverse and centre line bulk- 
heads intersect, a bracket is to be fitted in each corner of 
the intersection in way of each line of longitudinals. 


SHELL PLATING. 


Section 9. 1. General.—(a) The thickness of the 
shell plating in way of the longitudinal framing is given in 
Table 17. 

(b) The number of end laps of the shell plating should 
be reduced as much as possible over the midship part of 
the vessel, and are, as far as practicable, to be kept well 
clear of the oil-tight bulkheads. 


(c) Where transverse framing is adopted at the ends of 
the vessel the thickness of the plating is to be suitably 
increased. 


(d) The edges of the plating are not to be joggled. 


2. Strengthening at ends of Poops and Bridges.— 
(a) The thickness of the upper deck sheerstrake at the 
ends of the bridge, and at the front of the poop, is to be 
20 per cent greater than the Rule midship thickness. 


(6) The bridge side plating is to extend beyond the 
ends of the bridge, and is to be supported by web plates 
spaced not more than 5 feet from the ends of the bridge. 
The bulwark rail is to be connected to the bridge end bulk- 
heads by substantial bracket plates, and similar bracket 
plates are to be fitted on the inner side of the bulkhead. 


Similar arrangements are to be provided at the front of 
the poop. 
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DECKS. 


Section 10. 1. Deck Plating.—(a) The thickness 
of the plating is given in Tables 18 and 19. 

(+) The thicknesses of the upper deck plating given in 
the Tables assume one deck opening 4 feet in breadth on 
each side of the vessel. Where the breadth of the openings 
is greater or less than 4 feet, the thickness of the deck 
plating is to be adjusted in order to provide the same 
sectional area of material. 


The midship thickness of the plating is to be carried 
to the poop, and is to be extended into the poop for a 
distance at least equal to one-third the breadth of the vessel. 


(c) The number of end laps of the deck plating should 
be reduced as far as practicable over the midship part of the 
vessel. 


2. Stringer Plates—(q) Deck stringer plates of the 
dimensions given in Tables 18 and 19 are to be fitted, and 
are to be attached to the shell plating by angles of the size 
given in Tables 19 and 20. 


The midship thickness of the upper deck stringer plate 
is to be carried aft as prescribed for the deck plating. 

(6) The thickness of the upper deck stringer plate at 
the ends of the bridge, and at the front of the poop, is to 
be 20 per cent greater than the Rule midship thickness. 


3. Continuity of Strength.—(a) The second deck is 
to be fitted continuously and is to be carried through the 
cofferdams. 

(4) The corners of deck openings are to be well 
rounded. 

(c) The notching of upper deck stringer angles for 
scuppers should he avoided as far as practicable. 


TRANSVERSE BULKHEADS. 


Section 11. 1. Plating.—(a) The thickness of the 
plating is given in Table 22. 


(6) The lowest strake is to be ‘04 inch thicker than 
required by the Table. The lowest horizontal seam is to be 
kept above the attachment bars of the brackets to the 
bottom longitudinals. 


2. Vertical Webs below the Second Deck—(a) The 
scantlings of the webs are determined by the spacing, the 
length of the web and the height of the upper deck above 
the top of the web, and are given in Table 24. 


The length of the web is to be taken from the second 
deck to the upper edge of the bottom longitudinal. 


The spacing to be used in determining the scantlings is 
to be one-quarter the breadth of the vessel, where only one 
web is fitted. 


The spacing to be used where two webs are fitted is 
one-half the distance between the adjacent web and the 
ship’s side or centre line bulkhead. Where three webs are 
fitted on each side the spacing of the centre web is to be 
taken as half the distance between the adjacent webs, plus 
one foot. 


(b) The face bar is to extend from the deck longitudi- 
nal or other bar to the bottom longitudinal. 


(c) Lightening holes not exceeding 6 inches diameter 
may he cut in the webs as close to the bulkhead angle as 
possible, and are to be fitted midway between the notches 
for the horizontal stiffeners. 


(d) Notches cut in the webs for the horizontal stiffener 
are to be well rounded at the corners and are not to be rough 
punched. 


(e) The brackets at the top and bottom are to have a 
depth equal to 20 per cent of the length of the web. 


The breadth of the brackets is to be not less than 
80 inches, measured from the inner edge of the web, except 
at the shelf plate, where it is to extend to the inner edge of 
the shelf plate. 


(f) The thickness of the top bracket is to be the same 
as, and the thickness of the lower bracket is to be ‘04 inch 
greater than, the thickness of the web. The brackets are 
to be flanged 5 inches on the edge. 


(g) The brackets are to be attached by double riveted 
overlaps to the web plate, and the web plate and brackets 
are to be attached to the longitudinals or girders at the 
deck and bottom by double riveted overlaps. Where the 
bracket forms part of the web, the butts of the plates are 
to be treble riveted. 


The web plates and brackets are to be attached to the 
shelf plate by double angles, double riveted, which are to have 
the same thickness as the web plate. 


(hk) The webs are to be attached to the bulkhead by a 
single angle double riveted, which is to have the same 
thickness as the web. Where the moulded depth of the vessel 
does not exceed 23 feet this angle may be single riveted. 
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(t) A supporting bracket extending to the edge of the 
face har is to be fitted to the web plate at about the middle 
of the span. 


(j) The horizontal stiffeners are to be attached to the 
vertical web by stiffening angle bars, which are to extend 
from the bulkhead to the inner edge of the face bar on the 
web and to half the depth of the web alternately, but not 
less than six inches beyond the edge of the horizontal 
stiffeners. In way of the bracket at the bottom of the web 
all these angles are to extend to the inner edge of the face bar. 


Where the depth of the vertical web does not exceed 
20 inches all the stiffening angles are to extend to the inner 
edge of the face bar. 


Above the supporting bracket the long and short 
atiffening angles are to have scantlings in proportion to the 
depth of the web, as prescribed by Table 3 for side trans- 
verses, while below the supporting bracket all the stiffening 
angles are to have the scantlings prescribed for long 
stiffening angles. 

(k) The number and diameter of the rivets in the angles 
conne ting the horizontal stiffeners to the vertical web 
are to be in proportion to the depth of the horizontal 
stiffener, in accordance with Table 12, but the diameter of 
the rivets in the short stiffening angles is to be the same 
as required for the rivets in the long stiffening angles. 


8. Vertical Webs in Expansion Trunk.—(a) The 
scantlings of the webs in the expansion trunks are given in 
Table 25. 

(+) The lengths of the arms of the brackets at the top 
and bottom are to be the same as the breadth of the web 
plate, measured clear of the web or deck longitudinal. 

(c) The brackets are to be double riveted in each arm. 


(d) The webs are to be attached to the bulkhead by 
single angles, single riveted in tween decks of standard height. 


(e) The horizontal stiffeners are to be attached to the 
web by stiffening angles extending the full depth of the web. 
These angles are to have flanges of the same dimensions and 
number of rivets as required for short stiffening angles, by 
Tables 3 and 12, but the thickness of these angles need not 
exceed the thickness of the web. 


4. Horizontal Stiffeners—(a) The horizontal stif- 
feners are to be spaced 30 inches apart. 


The scantlings are to be determined by the span and by 
the depth below the upper deck at the middle line, and are 
given in Table 26. The span to be taken is that which 
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gives the largest stiffener, whether the span is measured 
from the web to the ship’s side, from the web to the centre 
line bulkhead, or from web to web. 


(6) The horizontal stiffeners are to be connected to the 
side longitudinal and to the horizontal stiffeners on the 
centre line bulkhead by brackets. 


The dimensions of the brackets and the number of 
rivets at the ship’s side and centre line bulkhead are to be 
as required by Section 6, clause 2. 


(c) The attachment of the horizontal stiffeners to the 
webs is to be in accordance with clauses 2 and 3 above. 


(d) The lowest horizontal stiffener is not to be more 
than 30 inches distant from the ends of the bracket plates 
connecting the bottom longitudinals to the bulkhead, and 
the distance between the stiffener and the ends of the bracket 
angles is not to exceed 12 inches. 


5. Shelf Plate.—A horizontal shelf plate having the 
same thickness as the webs in the hold is to be fitted at the 
level of the second deck. The breadth of the shelf plate is 
to be 1} times the breadth of the vertical web below the 
second deck, but not less than 80 inches. The shelf plate 
is to be flanged 5 inches on the edge and is to be attached 
to the bulkhead by asingle riveted angle. Theattachment of 
the shelf plate to the centre line bulkhead and to the 
expansion trunk is to be double riveted. 


6. Bulkheads in Summer Tanks.—(a) The horizontal 
stiffeners of the bulkheads in the Summer tanks are to be 
determined as for bulkheads in the expansion trunks from 
Table 27. 


(6) Where vertical stiffeners are fitted, the scantlings 
are given in Table 27. The brackets attaching the lower 
ends of the vertical stiffeners to the second deck are to have 
the number of rivets given in the Table. 


7. Boundary Angles.—(a) The bulkheads are to be 
attached to the shell plating, decks, expansion trunk, and 
centre line bulkhead by angles of the dimensions given in 


Table 23. 
(b) The boundary angles are not to be joggled. 


8. Cofferdam Bulkheads.—The cofferdam bulkheads 
are to be oil-tight and are to have the same thickness of 
plating, and the same connection to the shell plating and 
decks as required for the bulkheads of oil compartments. 

The scantlings and spacing of the stiffeners are to be 
equivalent to those required for transverse oil-tight bulkheads. 
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CENTRE LINE BULKHEAD. 


Section 12. 1. General.—(a) A centre line bulkhead 
is to be fitted throughout the oil compartments, pump room, 
and cofferdams, extending from the keel to the top of the 
expansion trunk. Beyond the cofferdams arrangements are 
to be made to avoid any abrupt termination of strength, by 
fitting wels and brackets. 

(0) This bulkhead is to be oil-tight except in the pump 
rooms and cofferdams. 

Where desired by the owners this requirement may be 
modified when a suitable notation will be made in the 
Register Book. 

2. Plating.—(a) The thickness of the plating is given 
in Table 22. 

(6) Where the moulded depth of the vessel exceeds 
28 feet, the upper part of the bulkhead for a depth of 5 feet 
from the deck is to be increased by °04 inch in thickness, 
and where the depth exceeds 42 feet by *16 inch in thickness. 
For intermediate depths the increase in thickness is to be 
proportional. 


The thickness of the strake next below is to be increased 
by half the amount specified above. 


(c) The bottom strake is to be at least as broad as the 
lowest strake of the transverse bulkhead, and is to be °04 
inch thicker than required by the Tables. 


8. Vertical Webs below Second Deck.—(a) The ver- 
tical webs on the bulkhead are to have the same scantlings 
and arrangements as the corresponding transyerses at the 
ship’s side, except that the thickness of the web plate may 
be 06 inch less than the side transverse, with a minimum 
thickness of 86 inch. 


(b) The webs are to be attached to the bottom and 
deck transverses by brackets, which are to be flanged and 
are to have the same dimensions and scantlings as the 
brackets of the side transverses. 

(c) The web plates are to be attached to the bulkhead 
by single angles, double riveted, which are to have the same 
thickness as the web. 

(d) A supporting bracket extending to the edge of the 
face bar is to be fitted to the web plate at about the middle 
of the span. 

(e) The horizontal stiffeners are to be attached to the 
vertical web by stiffening angles which are to extend 
from the bulkhead to the face bar of the web and to half the 
depth of the web alternately, but not less than 6 inches 
beyond the edge of the horizontal stiffeners. In way of the 


bracket to the bottom transverse all these angles are to 
extend to the edge of the bracket or face bar of the web. 

Where the depth of the vertical web does not exceed 
20 inches all the stiffening angles are to extend to the inner 
edge of the face bar. 

Above the supporting bracket the short and long 
stiffening angles are to have scantlings in proportion to the 
depth of the web as prescribed by Table 3 for side transverses, 
while below the supporting bracket these angles are to be of 
the scantlings prescribed for long stiffening angles. 

(/) The number and diameter of the rivets in the angles 
connecting the horizontal stiffeners to the vertical web 
are to be in proportion to the depth of the horizontal stiffener 
in accordance with Table 12, but the diameter of the rivets 
in the short stiffening angles is to be the same as required 
for the long stiffening angles. 


4. Vertical Webs in Expansion Trunk.—(a) The 
vertical webs in the expansion trunk are to have the 
scantlings given in Table 28. 

(b) The web plate is to be connected to the second 
deck transverse by a double-riveted attachment and to the 
upper deck transverse as prescribed in Section 4, clause 2. 

(c) The webs are to be attached to the bulkhead by 
single angles, single riveted. 

(d) The horizontal stiffeners are to be attached to the 
web by stiffening angles extending to the edge of the 
web plate and 9 inches beyond the edge of the stiffener 
alternately. These angles are to have the same scantlings 
and number of rivets as required for the short stiffening 
angles of the vertical web below the second deck. 


5. Horizontal Stiffeners.—(a) Horizontal stiffeners 
are to be fitted in line with the longitudinals at the ship’s 
side and are to be spaced 30 inches apart, but only two 
longitudinals are required in "tween decks of standard height. 

(6) The scantlings are given in Table 29 and are 
determined by the span and by the depth below the upper deck. 

(c) The dimensions of the brackets and the number of 
rivets attaching the stiffeners to the transverse bulkheads 
are to be the same as required for the connection of the side 
longitudinals to the transverse bulkheads by Section 6, 
clause 2. 

(d) The attachment of the horizontal stiffeners to the 
web plates is to be as required by clauses 3 and 4 above. 


6. Boundary Angles.—The bulkhead is to be attached 
to the keel plate by double angles, single riveted, of the 
dimensions given in Table 21, and to the upper deck by 
double angles of the size given in Table 23. 
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EXPANSION TRUNKS. 

Section 18. 1. Plating—(a) The expansion trunk 
sides are to be oil-tight throughout the oil compartments, 
and are to be carried through the cofferdams. They are to 
be arranged to form a continuation of the machinery casing 
at the after end, and are to be gradually tapered off at the 
forward end beyond the cofferdams. 

(6) The thickness of the plating forming the sides of 
the expansion trunks is to be as given in Table 19 for the 
plating of second decks. 

(c) The plating is to be attached to the second deck by 
a double riveted angle of the size given in Table 19 for 
second deck stringer angles, and to the upper deck by a 
single riveted angle of the size given in Table 23 for attach- 
ment angles of bulkheads to upper deck. 


2. Vertical Webs.—The scantlings and arrangement 
of the vertical webs are to be as required by Section 12, 
clause 4, for the vertical webs on the centre line bulkhead 
within the expansion trunk. 


3. Horizontal Stiffeners.—The scantlings and arrange- 
ments of the horizontal stiffeners are to be as required by 
Section 12, clause 5, for the corresponding stiffeners on the 
centre line bulkhead within the expansion trunk. 


INCREASED SPACING OF LONGITUDINALS. 

Section 14. 1. Increased Spacing.—Where a 
spacing of longitudinals greater than 30 inches is desired, 
the scantlings generally are to be increased as specified in 
this Section. 


2. Longitudinals.—The scantlings of the longitudinals 
at the shell and decks are to be increased to give equivalent 
strength to the requirements of the Tables. 


3. Shell Plating.—The thickness of the bottom and 
side shell plating is to be increased -02 inch for every 2 inch 
increase in spacing. The thickness of the sheerstrake and 
strake below need not be increased, but is to be at least 
equal to the increased thickness of side plating. 


4. Deck Plating.—(a) The thickness of the upper deck 
plating is to be increased -02 inch for every 4 inches increase 
in spacing. 

(+) The thickness of the second deck plating is to be 
increased “02 inch for every 4 inches increase in spacing. 


5. Bulkheads.—The thickness of the bulkhead plating 
is to be increased 02 inch for every 4 inches increase in the 
spacing of the stiffeners. The scantlings of the stiffeners 
are to be increased to give the equivalent strength to the 
requirements of the Tables. 
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6. General.—In cases in which increased spacing is 
adopted, such Iceal increases in scantlings are to be made as 
may be considered necessary. 


OIL FUEL FOR SHIP’S USE IN SUMMER TANKS. 


Section 15. 1. General—wWhere it is proposed to 
carry oil fuel in the summer tanks for the use of the ship 
the following additional requirements are to be complied 
with. 


2. Length of Tanks.—The length of the tanks is not 
to exceed 60 feet. 


3. Wash Bulkheads.—Wash bulkheads, which may 
have suitable lightening holes, are to be fitted not further 
apart than 30 feet. 


HATCHWAYS. 

Section16. 1. General.—(a) Hatchways should not 
be larger or more numerous than is necessary to provide 
reasonable access to all compartments ; as far as practicable 
they are not to be situated in the same transverse plane. 

(6) The corners of all hatchways are to be well rounded. 

(c) The hatchway covers are to be oil-tight. 

(d) The requirements of Section 22, clause 1 (c), are 
to be complied with. 


2. Coamings.—(a) The coaming plates are to be °40 
inch thick, and the butts may be single riveted. The 
coaming may be attached to the deck plating by a single- 
riveted angle. 


(6) Where the length or breadth of a hatchway exceeds 
4 feet, and the height of the coaming is greater than 2 feet 
6 inches, a vertical stiffener is to be fitted to the coaming, 
and the upper edge of the coaming is to be suitably 
stiffened. 


3. Covers.—(a) Where the area of the hatchway does 
not exceed 10 square feet, the thickness of the cover is to be 
“50 inch. 

Where the area exceeds 10 square feet but is not 
greater than 25 square feet, the cover is to be *60 inch in 
thickness, or may be 50 inch if stiffened by 4 x 3 x *40 
inch angles spaced 2 feet apart. 

If the area exceeds 25 square fect, the thickness of the 
covers is to be °50 inch with stiffeners 5 x 3 x °40 inch 
angles spaced 2 feet apart. 

(6) The covers are to be secured by fastenings spaced 
not further apart than 15 inches along the sides and ends 
and not more than 9 inches from each corner. 
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4. Hatchways to other than Oil Compartments.— 
Exposed hatchways are to be constructed in accordance with 
the requirements of "Section 25 of the Rules for the 
Building of Steel Vessels and are to be closed watertight 
by efficient steel covers. 


STRUCTURAL ARRANGEMENTS OUTSIDE 
OIL COMPARTMENTS. 


Section 17. 1. General.—(a) The structure forward 
and abaft the oil tanks, pump rooms, cofferdams and oil fuel 
bunkers may be framed either on the longitudinal or trans- 
verse system, or combination thereof. 

(4) Where the longitudinal system is adopted special 
strengthening is to be provided in the machinery space 
peaks, oil fuel and ballast tanks, bottom forward and in way 
of the panting arrangements. 

(c) Where the transverse system is adopted, the 
arrangements are to embody such special strengthening as 
may be considered necessary. 

2. Continuity of Strength.—Svecial care is to be taken 
to ensure continuity of strength at any junction of trans- 
verse and longitudinal framing. 


RIVETING. 

Section 18. 1. Shell Plating.—(a) The riveting 
of the end laps of the shell plating is to be as required by 
Table 30. 

The seams are not to be less than double riveted. 

In vessels above 450 feet, and not exceeding 475 feet in 
length, the rivets in the seams of side plating are to be 
spaced 3} diameters apart for three-quarters of the vessel’s 
length amidships. Where the length exceeds 475 feet, but 
is not greater than 500 feet, three seams of side plating 
are to be treble riveted for three-quarters of the vessel’s 
length amidships, with rivets spaced 4 diameters apart. In 
vessels from 500 to 525 feet in length, three seams, and in 
vessels from 525 to 550 feet in length four seams are to be 
treble riveted, with rivets spaced 3} diameters apart, for the 
distance specified above. 

In vessels with two longitudinal bulkheads, the riveting 
of the seams of side shell plating may be as required by 
Section 18, clause 10, where the length of the vessel does 
not exceed 475 feet. 

Where the length exceeds 475 feet, but is not greater 
than 500 feet, the rivets in three seams of side plating are 
to be spaced 3} diameters apart for three-quarters of the 
vessel’s length amidships. In vessels from 500 to 525 feet 
in length, three seams are to be treble riveted for three- 
quarters of the vessel’s length amidships, the rivets being 


spaced + diameters apart, and in vessels from 525 to 550 feet 
in length, three seams are to be treble riveted with rivets 
spaced 3} diameters apart. 


2. Decks.—(a) The riveting of the end laps of the deck 
stringers and plating is to be as required by Table 30. 

(4) The seans of the plating are to be double riveted. 

(c) The flanges of the upper deck stringer angles, of the 
second deck stringer angle, and of the angles attaching the 
sides of the expansion trunk to the second deck, are to be 
double riveted. 

(d) The rivets attaching the transverses to the deck are 
to be spaced 5 diameters apart. 

(e) The rivets attaching the longitudinals to the deck 
are to be spaced 6 diameters apart. 


3. Bottom Transverses.—The angles attaching the 
transverses to the shell are to have two or three complete 
rows of rivets as specified in Section 2, clause 3. 

The spacing of the rivets is to be 4} diameters. 

Where an additional back bar is required to be fitted 
by Section 2, clause 3 (0), the spacing of the rivets may 
he 5 diameters. 

Where the product of the length of the vessel in feet 
and the spacing of the transverses in feet does not exceed 
3,000, the rivet spacing may be 5 diameters. 

4. Side Transverses—(«) The angles attaching the 
hold transverse to the shell are to have two or three com- 
plete rows of rivets as specified in Section 3, clause 3. 

The spacing of the rivets is to be 4} diameters. 

Where an additional back bar is required to be fitted 
by Section 3, clause 3 (), the spacing of the rivets may be 
5 diameters. 

Where the product of the length of the vessel in feet 
and the spacing of the transverses in feet does not exceed 
3,000, the rivet spacing may be 5 diameters. 

(b) The spacing of the rivets through the shell in the 
"tween decks is to be as required in the holds. 


5. Bottom Longitudinals.—(a) Where the product of 
the length of the vessel in feet and the spacing of the trans- 
verses in feet does not exceed 3,000, the rivets through the 
longitudinals and shell plating are to be spaced 45 diameters 
apart for a number of rivets on each side of the transverse 
or bulkhead equal to the spacing of the transverses in feet, 
and the spacing elsewhere may be 6 diameters. 

Where the product exceeds 3,000, the spacing adjacent 
to the transverse and bulkheads for the number of rivets 
described above is to be 3) diameters; the spacing else- 
where may be 6 diameters. 
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(b) In the foremost oil compartment the spacing is to 
be 4} diameters throughout, 

(c) The number of rivets attaching the longitudinals to 
the vertical stiffening angles on the transverses is to be as 
required by Table 12. 

(d) The spacing of the rivets in the vertical flange of 
the shell angle of built longitudinals is to be the same as 
required through the longitudinals and the shell plating. 


6. Side Longitudinals.—(a) Where the distance of 
the longitudinal below the upper deck does not exceed 15 
feet, the rivets attaching the longitudinals to the shell are to 
be spaced 6 diameters apart. 

Where the distance below the upper deck exceeds 15 
feet, but is not greater than 25 feet, the rivets are to be 
spaced 44 diameters apart for a number of rivets on each 
side of the transverse or bulkhead equal to the spacing 
of the transverses in feet; the spacing elsewhere may be 
6 diameters. 

Where the distance of the longitudinal below the upper 
deck exceeds 25 feet, the spacing adjacent to the transverses 
and bulkheads for the number of rivets described above is to 
be 3} diameters; the spacing elsewhere may be 6 diameters. 

(6) The number of rivets attaching the longitudinals to 
the horizontal stiffening angles on the transverses is to be as 
required by Table 12. 


7. Centre Line Bulkhead.—(a) The end laps of the 
bulkhead plating are to be double riveted with the exception 
of the bottom strake, the end laps of which are to be treble 
riveted. 

The seams are to be double riveted. 

(5) Where the product of the length of the vessel, in 
feet, and the spacing of the transverses, in feet, does not 
exceed 8,000, the rivets attaching the vertical webs to the 
bulkhead are to be } inch diameter, spaced 5 diameters apart 
W here this product exceeds 3,000, but does not exceed 4,000 
the rivets are to be } inch diameter, spaced 43 diameters 
apart. Where this product exceeds 4,000, the rivets are to 

} inch diameter, spaced 44 diameters apart. 

(c) Where the distance of the horizontal stiffeners below 
the upper deck at side is not greater than 15 feet, the rivets 
attaching the stiffeners to the bulkhead are to be spaced 
6 diameters apart. 

Where the distance of the horizontal stiffeners below 
the upper deck at side exceeds 15 feet and is not greater 
than 25 fect, the rivets are to be spaced 44 diameters apart 
for a number of rivets on each side of the transverse or 
bulkhead equal to the spacing of the transverses in feet ; 
the spacing elsewhere may be 6 diameters. 


Section 18 
PETROLEUM IN BULK 


Where the stiffeners are at a greater distance below the 
upper deck at side than 25 feet, the rivets are to be spaced 
3} diameters apart for a number of rivets on each side of the 
transverse or bulkhead equal to the spacing of the trans- 
verses in feet ; the spacing elsewhere may be 6 diameters. 


8. Expansion Trunks.—(a) The seams and end laps 
of the side plating are to be double riveted. 


(b) The rivet attachment of the web plates to the trunk 
side plating is to be the same as required for the attachment 
of vertical webs to the centre line bulkhead. 


(c) The rivets connecting the horizontal stiffeners to 
the trunk side plating are to be spaced 6 diameters apart. 


9. Transverse Bulkheads.—(a) The end laps and seams 
of the bulkhead plating are to be double riveted. 

(6) Where the depth of the vessel does not exceed 
25 feet the rivets attaching the vertical webs to the bulkhead 
are to be } inch in diameter, spaced 44 diameters apart. 
Where this depth is exceeded the rivets are to be { inch, 
spaced 44 diameters. 

(c) Where the distance of the horizontal stiffeners below 
the top of the expansion trunk at the middle line does not 
exceed 18 fect, the rivets attaching the horizontals to the 
bulkhead are to be spaced 6 diameters apart. For stiffeners 
at a greater distance below the top of the trunk the rivets 
are to be spaced 5 diameters apart. 


10. Spacing of Rivets.—The rivets in the various 
parts of the structure are to be spaced as follows, centre to 
centre :— 

End laps of keel plates, shell plating and deck 
stringer plates except quadruple and quintuple 
end laps. 

Seams of shell plating, 
seams and end laps of 
deck plating, plating of | of plating does 
centre line and transverse { not exceed ‘50 
bulkheads and expansion inch. 
trunk sides. 

Quadruple riveted end laps of keel plates, 
shell plating and deck stringer plates. 

Seams of shell plating, 
/ seams and end laps of 
deck plating, plating of 

centre line and transverse 

bulkbeads and expansion 

trunk sides. 

Quintuple-riveted end laps of shell plating and 
deck stringer plates. 


84 diam. Where thickness 


Where thickness 
of plating ex- 
ceeds *50 inch. 


4 diam. | 
| 


44 diam. 
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Boundary angles of bulkbeads, keel angles, 
deck stringer angles and angles at upper and 
5 diam. < lower corners of expansion trunks, bracket 
| plate attachments of transverses and web plates, 
laps of transverses and webs. 
Face bars on transverses and webs and built 


6 diam. { longitudinals. 


11. General.—(a) Wherever the transverses, web plates, 
longitudinals and stiffeners cross seams and butts, there are 
to be, in general, the same number of rivets through these 
members as are required for the seams and end laps. 

(0) In all cases where double riveted angles are required, 
two complete rows of rivets are to be fitted. 


WORKMANSHIP. 


Section 19. 1. General.—(a) The workmanship 
throughout is to be of the highest character and is to be 
submitted to the closest inspection. 

(6) Notches cut in transverses and webs for longitudi- 
nals are to be well rounded at the corners and are not to be 
rough punched. 

(ce) Lightening holes in transverses and webs are to be 
limited in size and position as specified throughout the Rules. 


2. Riveting.—(a) Particular attention is to be paid to 
the efficiency of the riveting, and the points of the rivets are 
to be left full. In all oil-tight surfaces such as shell plating 
decks, bulkheads, bulkhead boundary and connection angles, 
expansion trunks and stringer angles, the rivet holes are to 
be countersunk. 

(6) Special care is to be taken in the punching and 
countersinking of the holes and the fitting together of the 
various parts. Where any unfairness exists in the holes they 
are to be rimered, not drifted, and larger rivets used in the 
rimered holes. The burr caused by punching and all drill- 
ings and rimerings are to be removed before the different 
parts are screwed together for riveting. 

(c) Before the riveting of oil-tight surfaces is commenced 
the work is to be efficiently closed with nuts and screw bolts. 


8. Caulking.—(a) Caulking is to be carefully and 
thoroughly executed. 

(4) All oil-tight joints are to have the surfaces of the 
steel plates fitted close to each other and to be caulked, as 
far as practicable, without the use of packing. 

(c) Where the boundary bars of oil-tight bulkheads con- 
sist of double angles, both flanges of each bar are to be vaulked, 

4, Angles.—In oil-tight work shoe pieces are to be fitted 
at all corners, 


TESTING OF COMPARTMENTS. 


Section 20. 1. General.—Each oil compartment is 
to be filled separately with water and tested by pressure 
either before the vessel is launched or in dry dock. 


2. Test Head.—The test pressure is to be obtained by 
means of a head of water eight feet above the highest point 
of the expansion trunk or the deck in the case of summer 
tanks. 


3. Cofferdams.—Cofferdams are to be tested by being 
filled with water to the top of the hatchway. 


4. Special Surveys.—At all Special Surveys each oil 
compartment and cofferdam is to be tested by being filled 
with water to the top of the hatchway in the expansion 
trunk and cofferdam. 


PUMPING ARRANGEMENTS. 

Section 21. 1. Oil Pumps.—(a) A complete system 
of piping and pumps is to be fitted for dealing with the oil 
cargo. 

(») Oil pump rooms are to be encicsed by oil-tight 
bulkheads and are to have no direct communications with 
the machinery space. 

(c) Oil pumps fitted for the purpose of filling or 
emptying the oil compartments are to be kept entirely 
separate from the pumps fitted for filling or clearing the 
water ballast compartments of water. 

(d) Steam-driven cargo oil pumps are to be capable of 
being controlled from outside the cargo pump room. 


2. Water Ballast.—(a) The water bailast pipes are not 
to pass through the oil compartments nor the pipes for the 
oil through any water ballast space. 

(6) A separate ballast pump is to be fitted forward of 
the oil compartments for the purpose of filling and emptying 
the forward ballast tanks. 


3. Motive Power of Cargo Oil Pumps.—Where the 
cargo oil pumps are not driven by steam, plans of the arrange- 
ments for driving the pumps are to be submitted for 
consideration. 


4. General—(a) Efficient arrangements are to be 
provided for draining the “tween deck spaces. 

(b) Sounding pipes are to be fitted in the cofferdams. 

(c) Pipes connected to the oil fuel bunkers and oil fuel 
storage tanks are to be entirely separate from pipes which 
may be used for dealing with the cargo oil. 

(d) Steaming-out and fire-extinguishing connections for 
cargo oil tanks or cargo oil pipe lines are to be fitted with 
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valves of non-return type, and the main supply pipe to these 
connections is to be fitted with a master valve placed in a 
readily accessible position. 

(e) Where the exhaust from heating coils in the cargo oil 
tanks is led to an observation tank, this tank is to be situated 
in a well ventilated part of the engine room or other com- 
partment outside the boiler room. 


(f) Inthe cargo pump rooms, drain pipes from steam or 
exhaust pipes or from the steam cylinders of pumps are to 
terminate well above the level of the bilges. 


VENTILATION. 


Section 22. 1. Oil Compartments.—(a) Efficient 
means are to be provided for clearing dangerous gases from 
the tanks and cofferdams. 


(6) Suitable arrangements are to be provided to prevent 
the accumulation of gas in pockets. 


(c) A screw plug not less than 6 inches diameter or a 
6 inch diameter sidelight is to be fitted to each hatchway 
cover and a gas cock is to be fitted on the coaming. 


2. Other Compartments.—Efficient means of ventila- 
tion are to be provided for pump rooms, cofferdams, deck 
houses, and other enclosed spaces. 


ELECTRIC LIGHTING. 


Section 28. General—The special requirements 
contained in Section 15 of the Rules for Electrical 
Equipment are to be complied with. 


71, Frycnurca Srregt, Lonpon, E.C.3. 
15th February, 1945. 
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PERIODICAL SPECIAL SURVEYS. 


Section 24. 1. Preparation of Tanks.—(q) At all 
special surveys the tanks are to be cleaned out and thoroughly 
cleared of gas. Every precaution is to be taken to ensure 
safety during inspection. 

(6) The strums of the cargo suction pipes are to be 
removed to facilitate examination of the shell plating and 
bulkheads in that vicinity. 


2. Testing.—(a) Each oil compartment and _ coffer- 
dam is to be tested by being filled with water to the top 
of the hatchway in the expansion trunk or cofferdam. 

(6) The tanks may be filled to the light load line 
when the vessel is in dry dock, and the remainder of the 
testing carried out afloat. The centre line bulkhead need 
not be tested independently. 


(c) Where extensive repairs have been effected to the 
shell plating, the tanks should be tested by being filled 
when the vessel is in dry dock. If that is not practicable, 
particulars of the method proposed to be adopted in testing 
the tanks are to be submitted for approval. 


(d) Where desired by the Owner, a system of examination 
and testing of the oil compartments may be adopted such 
that all the compartments are examined and tested every 
four years, and that the period which elapses between con- 
secutive examinations and testing of each compartment shall 
not exceed four years. 

In such cases the certificate of classification will be 
endorsed “Progressive Survey of Oil Tanks” and this 
notation will also be printed in the Register Book. 

The date of survey recorded in the Register Book will 
be the date on which the principal part of the requirements 
for Periodical Special Surveys is complied with. 
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RULES FOR ELECTRIC ARC WELDING IN SHIP 
CONSTRUCTION. 


GENERAL. 


Section 1. 1. The use of Electrie Are Welding 
in the structure of ships intended to be classed with 
the Society is subject to compliance with the following 
requirements, and to :— 


(a) Plans being submitted showing particulars and 
seantlings of the welding arrangements pro- 
posed; where welding is to be extensively 
adopted for the main structure, the assembly 
and welding sequences are also to be submitted. 


(b) The electrodes used complying with the tests 
and requirements set forth in Sections 4 and 5. 


(c) The workmanship being to the satisfaction of 
the Society’s Surveyors. 


2. Particulars indicating the principal parts 
which are welded will be given in the Register Book 
as deemed desirable by the Committee. 


3. Special attention is to be paid to structural 
continuity. Abrupt changes of shape or section are 


to be avoided ; corners of all openings should be well 
rounded. 


4. The thickness of plating may in certain 
cases require to be increased to take account of the 
greater area of panels resulting from the omission of 
faying flanges in the supporting structure. 


5. The structural arrangements are to be such as 
will ensure easy access for welding operations, and 
that downhand welding can be employed where 
practicable. 


6. The intersection of welded connections should 
be avoided where possible. Where stiffening members 
cross butts or seams of plating the webs of the 
stiffening members should be scalloped. The webs of 
stiffening members and bilge keels should also be 
scalloped at their butts. 


7. The type and disposition of connections and 
their sequences of welding are to be so arranged that 
stresses resulting from welding operations are reduced 
to the minimum. 


8. Where the structure embodies both welding 
and riveting, welded joints are in general to be com- 
pleted before riveting in their vicinity. Individual 
connections which are proposed to be part welded and 
part riveted shall not be adopted unless specifically 
approved. 


9. Alternative proposals or methods of welding 
considered by the Committee to be equivalent to those 
set forth in the Rules will be accepted. 


WORKMANSHIP. 


Section 2. 1. Welding operators are to be 
proficient in the type of work on which they are 
engaged. Trained supervisors are to be provided to 
ensure effective control at all stages during assembly 
and welding. The welding plant and appliances are 
to be suitable for the purpose intended and are to be 
maintained in an efficient condition. 


2. Procedures for the welding of all joints are 
to be established for the types of electrode, edge 
preparation and welding position proposed to be 
adopted. For this purpose, the Surveyors may require 
sample tests to be prepared under similar conditions 
to those which will obtain during construction. 

The diameter of electrode, current, voltage, rate 
of deposit and number of runs are to conform, as 
far as practicable, to thase established in accordance 
with the preceding paragraph. Provision is to be 
made for checking the current in the vicinity of 
the are. 

3. The preparation of plate edges is to be accurate 
and uniform. 


All joints are to be properly aligned and closed 
or adjusted before welding. 


Sections 1-2 
ARC WELDING 


114 LLOYD’S REGISTER OF SHIPPING. 


Where excessive gaps exist between surfaces or 
edges to be joined, the corrective measures adopted 
are to be to the satisfaction of the Surveyors. 


Excessive force is not to be used in fairing and 
closing the work, and rigid restraint during welding 
operations is to be avoided. 


4. The surfaces of all parts to be welded are to 
be clean, dry, and free from rust, scale and grease. 


5. All welds are to be sound, uniform and 
substantially free from slag inclusions and porosity. 
Care is to be taken to ensure thorough penetration 
and fusion, and the avoidance of undercut. 


The surfaces and boundaries of each run of 
deposit are to be thoroughly cleaned and freed from 
slag. Defective sections of welds are to be cut out 
and rewelded. 


6. Before a sealing run is applied to a butt weld, 
the clean metal of the original root run is to be 
_ exposed. 


7. Adequate protection is to be provided where 
work is required to be carried out in exposed positions 
during wet, windy or severely cold weather. 


WELDED CONNECTIONS. 


Section 8. 1. Butt Welds.—Butt welds should 
be adopted in preference to overlaps in shell and 
strength deck plating and other important structural 
connections. In general the edges to be joined by 
manual welding are to be bevelled on one side of the 
plating or on both sides to provide an included angle 
of about 60 degrees. Where the plates are bevelled 
on one side only a sealing weld is to be applied to 
the reverse side of the butt. 


Where it is desired to adopt other forms of edge 
preparation full details are to be submitted. 


2. Fillet Welds.—(a) The dimensions of fillet 
welds for various structural connections are to be as 
required by Tables 4, 2, 3, 4 and 5. 


(b) The size of fillet weld given in Table 4 is the 
minimum length of leg of the fillet. |The throat 
thickness of the weld is to be 70 per cent. of the 
leg length. 


3. Tee Connections.—(a) The leg length of the 
fillets is to be governed by the thickness of the abutting 
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plate or web. Where the difference between the 
thicknesses of the parts to be joined is considerable, 
the size of the fillet will be specially considered. 


(b) All connections in Tables 2 and 4 are to have 
double continuous fillet welds. Intermittent welding 
may be adopted for the connections in Tables 3 and 5. 


4, Intermittent Fillets—(a) The length of inter- 
mittent welds is to be measured over the correctly 
proportioned fillet, clear of end craters. 


(b) Where short intermittent fillets are adopted, 
they are to have a minimum length of 3 inches. Their 
size is to be as required for Type 1, Table 4, with a 
distance centre to centre not exceeding that indicated 
in Tables 3 and 5, 


(c) Where long intermittent fillets are adopted, 
they are to have a maximum length of about 12 inches, 
and are to be disposed on alternate sides of the web. 
They are to be of the size required by Type 2, Table 4. 
Where staggered intermittent fillets are required by 
Tables 3 and 5, the long intermittent fillets are to have 
a distance centre to centre equal to their length. 
Where chain intermittent fillets are required by 
Tables 3 and 5, the long intermittent fillets are to 
overlap so that the distance centre to centre is equal 
to two-thirds of their length. 


(d) As an alternative to staggered intermittent 
welding, double continuous fillets of the size required 
for Type 3, Table 14, may be adopted. Where chain 
welding is required, the size of the continuous fillets 
is to be as required for Type 2, Table 4. 


(e) Intermittent fillets are to be doubled at, and 
earried round the ends of brackets, of hold frames, 
longitudinals, beams, bulkhead and floor stiffeners, 
and of floors to shell, inner bottom and centre girder. 


5. Overlaps.— Where overlapped joints of plating 
are adopted, the breadth of the overlap is to be four 
times the thickness of the thinner of the plates so 
joined, but need not exceed 2 inches. Particulars of 
the welding are to be submitted. 


6. Additional Attachment.—Welded connections 
may be required to be increased to mect particular 
loeal stresses, and also where the spacing or span of 
stiffening members is increased above Rule. 
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REGULATIONS AND TESTS FOR THE APPROVAL OF 
ELECTRODES. 


Section 4. 1. The manufacturers’ plant and 
method of production of the electrodes are to be such 
as to ensure reasonable uniformity in manufacture. 


2. Electrodes will be approved by the Committee 
subject to compliance with the following tests. 

The test pieces are to be prepared in the presence 
of the Society’s Surveyor and all tests carried out 
under his supervision. The steel used in the 
preparation of the test pieces is to comply with the 
requirements of Section 4 of the Rules for Quality 
and Testing of Materials. 


3. All test specimens are to be prepared and 
tested in duplicate. If one specimen fails to satisfy 
the test, two further specimens may be prepared, both 
of which must prove satisfactory. 


4. Butt Welds. (a) Tensile Tests.—Tensile test 
specimens of the form shown in the sketch are 
to be prepared. One of the specimens is to be 
of the maximum thickness which would normally 
be welded with square edges, and others, which 
are to be welded with V_ butts, are to be 
‘38, -62 and -88 inch in thickness. The surfaces 
of the welded joints are to be rendered flush on 
both sides. 


* PAR ALL 
LENGTH. . 


2 FOR PLATES 
“38 to -88 IN 
THICKNESS 


Ze FOR PLATES 
BELOW -38° IN 
THICKNESS 


The mean tensile strength of the test specimens 
for each thickness is to be not less than 26 tons per 
square inch. 


(b) Bend Tests.—Bend tests are to be made on 
specimens similar to those shown above from material 
88 and -88 inch in thickness. These are to withstand 
bending without fracture through an angle of 
90 degrees over a bar of diameter equal to four times 
the thickness of the test piece. The rough edges of 
the samples may be removed by filing or grinding, 
and the test is to be made so that the wide part of the 
vee is in tension. 


5. Shear Tests.—Shear tests are to be carried out 
on specimens prepared as shown on the sketch. 


ry id 


LA ‘ 


The shear strength of the welds is to be not less 
than 17 tons per square inch, calculated on the throat 
thickness. 

6. Fillet Weld Tests.—Fillet weld tests are to be 
made on samples 2 inches in width as shown in the 
sketch. 


| 
Vv 


They are to withstand a tensile load, applied in 
the direction shown, of 73 X t tons, t being the throat 
thickness of the welds. 

7. Vertical and Overhead Tests.—Where it is 
desired by the Manufacturers to demonstrate that an 
electrode is suitable for vertical or overhead welding, 
tensile and bend tests are to be made from plates 
‘88 inch in thickness, together with fillet weld tests, 
all as set forth above, for each position for which 
approval is sought. 
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An indication will be given in the List of 
Approved Electrodes of the positions of welding for 
which the electrode has been approved. 


8. Deposited Material Tests.—Tensile, bend and 
impact tests are to be made on metal deposited from 
the electrode. The samples for the tensile and bend 
tests are to be prepared as shown in the sketch, the 
diameter being -564 inch. 


i a tine _ -% toh ce a oe mei ae | 

‘ . « ' ' 

habe egre er BATON Ee -------$+} 

‘ ' : ne ' 

| a art 
eS ne cng GAUGE LENGTH.------------ >| 


\c- Parallel for a length of not less than § times the diameter.-—~—>1 


' 
‘ 
! 
' ' 
K --With enlarged ends :—Parallel for a length of not less than 9 times-—.>! 


the reduced diameter. 


The minimum breaking strength is to be 26 tons 
per square inch and the minimum elongation 
18 per cent. The samples are to withstand bending 
to 120 degrees without fracture over a bar having a 
diameter twice the diameter of the test piece. 


The impact tests are to be made on a standard . 


form of Izod test piece as shown in the sketch. 


; : strikes here 


248° included angle 
mat eary, 


ae tle == 


Taree Norco Test Pi«cce. 


The depth of the notch is to be 2 mm. the 
included angle 45 degrees, and the radius at the reot 
-25 mm. 


The average value for each specimen is to be not 
less than 30 foot pounds. Other forms of impact test 
may be adopted with suitably modified values. 


71, Fencuurcu Street, Lonvon, E.C.3. 
15th February, 1945. 
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9. Chemical Analysis.—Chemical analyses of the 
metal of each type of electrode and of the deposited 
material of a weld made by the same electrode are to 
be supplied. 


10. The Committee is to be notified of any 
alteration proposed to be made in the process of 
manufacture subsequent to approval. 


11. Each carton or package of approved electrodes 
is to contain a certificate from the manufacturer on 
the following lines :— 


“The Company certifies that the com- 
position and quality of these electrodes conform 
with those of the electrodes used in making the 
test pieces submitted to and approved by the 
Committee of Lloyd’s Register of Shipping.” 


PERIODICAL INSPECTION OF MAKERS’ WORKS. 


Section 5. 1. All establishments where ap- 
proved electrodes are manufactured shall be subject 
to periodical inspection by the Society’s Surveyors. 
These visits will take place as may be considered 
necessary by the Committee but at least once a year. 
On these occasions samples, selected by the Surveyors, 
of each of the electrodes manufactured by the Makers 
and appearing in the Society’s Approved List, will 
be subjected to the tests given below. 


2. Tensile, elongation and bend tests in duplicate 
are to be made on specimens of deposited material as 
set forth in Section 4. The specimens for tensile and 
elongation tests may be -424 inch in diameter with 
a gauge length of 14 inches; if this gauge length is 
adopted, the minimum elongation is to be 23 per cent. 


3. The Committee may require, in any particular 
ease, such additional tests as may be considered 
necessary. 
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PLATING THICKNESS. LEG LENGTH. 
(See Section 3, clause 3 (a).) (See Section 3, clause 2 (5).) 
Type 1. Type 2. Type 3. 
Inches. Inches. Inches. Inches. 
2 4 3 3 
Not exceeding -30 16 16 i6 
: 1 4 Ss 
Above -30 and not exceeding -44 ié 16 16 
6 5 4 
Above -44 and not exceeding -60 16 16 6 


CARGO AND PASSENGER SHIPS. 


TABLE 2. 
TEE JOINTS. 


DOUBLE CONTINUOUS FILLET WELDS. 


TYPE OF WELDS. 
(See Table 1.) 


Boundaries of Watertight Bulkheads, Tunnels and Flats 
te Watertight and Oiltight Floors in Double Bottoms 


ss Peak, Deep Water Ballast and Oil Fuel Tank Bulkheads at 
Bottom and Bilge ae 
Pe Peak, Deep Water Ballast and Oil Fuel Tank pipe at 
Sides and Deck Rs 
Side Frame Brackets to Margin Plate xe Mee 
” ” ” ” ” in Panting Area .. 
Floors in Double Bottom to Margin Plate aE 
” ” ” ” ” in Panting Area 


Centre Girder to Keel and Inner Bottom if Watertight 
Vertical Margin Plate to Shell . 

Deck Girder Brackets to Bulkheads xt 
Floors in Single Bottom to Continuous Centre Keelson 


2 
1 


Kk monn Y DY EF DD 


ARC WELDING 


118 TABLE 3. 


SpacinG oF INTERMITTENT FILLET WELDS. Aut WELDS oF TYPE 1, TaBLE 1. 
For alternative arrangements see Section 3, clause 4 (c) and (d). 


<——_a——>| 
STAGGERED INTERMITTENT (S) — se ped — 8 | Distance (d) 
ail Ws or Centre to 
eee SS Cc Centre. 
CHAIN INTERMITTENT Qo —— 
<3'> eres 
Side Framing. = 
Side Frames to Shell, spacing not exceeding 30 inches re 3 a mh lel s 7 
» fe = spacing exceeding 30 inches... Pers 8 6 
pa ~ » in Peaks, Deep Water Ballast and Oil Fuel Tanks Ss 54 
i = aot Panting Area . S 54 
Double Bottoms. 
Centre Girder to Keel a Cc 5 
a fe Inner Bottom in “Engine Space and under. Thrust t Seating Cc 6 
» elsewhere - Cc 7 
Floors to Shell, spacing not exceeding 33 inches wy Sus _ s 7 
= : spacing exceeding 33 inches cue . 8 6 
* forward of 4L amidships ie © 54 
Floors to Inner Bottom under Engines and Thrust Seating c 6 
» elsewhere s 7 
Floors to Centre Girder in Engine Space, Thrust Recess, and ‘at Boiler Bearers . Cc 5 
» elsewhere eke | s 5 
Intercostals to Shell oa s 6 
e Inner Bottom under Engines and Thrust Seating .. ; t 6 
~ ere » elsewhere ... 8 7 
” Floo: s 7 
Bracket Floors to Teal and Reverse Frames .. aaa 8 5 
Single Bottoms. 
Floors to Shell Bie oe aes 8 7 
‘3 om Peaks .. s 5 
forward of $L amidships Cc 53 
Centre Keelson to Keel... ane c 5 
Side Keelson to Shell acs s 6 
Keelsons to Top Member in Engine Room Cc 54 
_ S » elsewhere 8 6 
Bulkheads. 
Stiffeners to Watertight Bulkheads “ip s 7 
Rae arian Bulkheads s 8 
Stiffener Brackets ... eee ne 8 5 
Deep Water Ballast and Oil Fuel Tanks. 
Horizontal Girders to Shell or Bulkheads ane a wen s 44 
ps “4 Me in way of Brackets Cc 44 
to Face Plates ve ue ace 2: s 6 
Girder Brackets, where overlapped ore we Mee Cc 43 
Vertical Stiffeners Sel re ass aa % des ‘ s 6 
Stiffener Brackets ... “¢ = 8 5 
Beams. 
Where on every Frame... eee Sa — aaa 8 7 
s eee ies » at Watertight and Oiltight Flats s 6 
» _» alternate Frames Be ee eee 8 6 
Beam Knees ... ae ey See 8 4 
Deck Girders. 
Webs to Deck ay 8 5 
e Face Plates 8 7 
Web Frames. 
Webs to wen eta 8 5 
Face Plates 8 7 
Brackets to Webs, where overlapped c 44 
Hatchways. 
Webs of Hatch Beams to Face Plates Pee - ee oe sak oe | 8 7 
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TABLE 4. 
TEE JOINTS. 
TYPE OF WELDS. 
DOUBLE CONTINUOUS FILLET WELDS. (hee Takia 13 
Bottom Transverses or Deep Longitudinal Girders to Shell 2 
” ”» ” ” ” » in way of 
End Brackets 1 
Brackets on Bottom Transverses or Girders to Bulkheads ... 1 
Side Transverses to Shell 2 
Boundaries of Longitudinal Bulkheads to Bottom and Deck 1 
* Transverse Bulkheads to Shell at Bottom and Bilge if 
re Bs ma + Sides and to Deck and 
Longitudinal Bulkheads 2 
TABLE 5. 
SPacinc OF INTERMITTENT FILLET WELDs. Att WELDS or TyPE 1—Tasxe 1. 
For alternative arrangements see Section 3, clause 4 (c) and (d). 
'<——_a——> 
STAGGERED INTERMITTENT (S) : == 
—— | -_ 8 Distance (d) 
< ‘Ce or Centre to 
CHAIN INTERMITTENT (Cc) ss —— : ae 
<—3"—> 
A E Inches. 
Bottom Longitudinal or Transverse Frames to Shell 8 5 
Side ” ” ” ” 8 6 
Horizontal Girders to Shell or Bulkheads see 8 44 
” ” ” » in way of Brackets Cc 43 
” ” Face Plates 8 6 
Girder Brackets, where overlapped “es eee c 43 
Deck Transverses or Longitudinal Girders to Deck “ 8 43 
” ” ” ” Side Frames or Bulkheads 8 5 
Deck Longitudinals or Beams 8 6 
Bulkhead Stiffeners oe 8 6 
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RULES 


FOR THE CONSTRUCTION AND SURVEY OF 


ENGINES AND BOILERS OF STEAM VESSELS. 


Section 1. In vessels propelled by steam engines, 
the materials used in the construction of the machinery and 
boilers are to comply with the Rules for the Quality and 
Testing of Materials. ‘The machinery and boilers are to 
be inspected throughout, the boilers tested by hydraulic 
pressure. and the machinery tested under steam by the 
Society’s Engineer-Surveyors, who will furnish a report to 
the Committee. If found satisfactory the Committee will 
thereupon grant a certificate, and insert in the Register 
Book the notation, “LMC” wm red (ie. “ Lioyp’s 
MAcHINERY CERTIFICATE”’), indicating that the machinery 
and boilers are certified to be in good order and safe working 
condition. 
Section 2. 1. In steam vessels built under Special 
Survey, the main and auxiliary engines and boilers (including 
press boilers and similar apparatus for floating whale-oi] 
factories), steering engines, all pumps, evaporators and feed 
water heaters and pressure filters intended for essential 
services and domestic boilers intended for working pressures 
exceeding 50 Ib. per square inch or having heating surface, 
greater than 50 square feet are also to be constructed under 
Special Survey. 
2. In cases of machinery or new boilers being built 
under Special Survey, the distinguishing mark +’ will be 
noted in the Register Book in red, thus : ‘*>#LMOC,” or 
“ENE&B,” or “>NB.” 
3. In order to facilitate the inspection, plans in triplicate 
of the following items are to be submitted for consideration 
before the work is commenced :— 
(a) Boilers. 
(b) Superheaters. 
(c) Arrangement and drainage of steam pipes. 
(d) Crankshaft. 
(e) Reduction gear. 
(f) Screwshaft. 
(y) Oil fuel pumping arrangements and oil fuel tanks 
not forming part of the structure of the vessel. 
(See the Rules for Steel Ships, Section 20p.) 

(h) Bilge and ballast pumping arrangements. (See the 
Rules for Steel Ships, Section 34.) 

Where superheating is employed, diagrammatic plans 
of the arrangements proposed for feed water heating and 
filtering are also to be submitted for consideration. 

4. Where it is proposed to depart from the require- 
ments of these Rules, the Committee will be prepared to give 
consideration to the circumstances of any special case. 

5. Any novelty in the construction of the machinery 
or boilers is to be reported to the Committee. 


6. The Surveyors are to examine the materials and 
workmanship from the commencement of the work until the 
final test of the machinery under steam ; any defects, &c., 
to be pointed out as early as possible. 

7. The Surveyors may also, if desired, compare the 
work as it progresses with the requirements of the specifica- 
tion agreed upon by the parties concerned, and certify to the 
conditions thereof, as far as can be seen, being satisfactorily 
complied with. 

8. The cylinders of steam reciprocating engines are to 
be tested by hydraulic pressure as follows :— 

COMPOUND EXPANSION ENGINES : 

H.P. Cylinder W Racer Bib 

L.P. Cylinder 30 Ib. per square inch. 
TRIPLE EXPANSION ENGINES : 

H.P. Cylinder 

I.P. Cylinder Webs 5 

L.P. Cylinder 30 lb. per square inch. 
QUADRUPLE EXPANSION ENGINES : 


WAR.+%akb 


H.P. Cylinder Wi Psat al'o 
First IP. Cylinder W.P. x °6 
Second I.P. Cylinder WPs 34 


L.P. Cylinders 30 1b. per square inch. 

Where W.P. is the boiler working pressure in lb. per 
square inch. 

Steam Turbines.—The nozzle boxes of impulse steam 
turbines are to be tested by hydraulic pressure to 1°5 times 
the boiler working pressure. 

The steam casings of all turbines are to be tested by 
hydraulic pressure to 1°5 times the working pressure in the 
casing or to 30 Jb. per square inch, whichever is the greater. 

9. The machinery and boilers are to be securely fixed 
to the vessel to the satisfaction of the Surveyor. 


Section 8. 1. Feed pumps.—All steam vessels are 
to be provided with at least two entirely separate means of 
supplying the main boilers with feed water, when working 
at full power. 

2. If the main feed supply is from pumps worked 
from the main engines, then with engines above 70MN, 
there are to be two main feed pumps, so arranged that either 
can be shut off and overhauled while the other is at work. 
Each pump is to be capable of performing the whole work 
required. 
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3. In engines of 70MN and under, and also in all engines 
of steam tugs and tenders, one main feed pump worked 
from the main engines will be approved, provided the 
auxiliary feed pump required by clause 5 is fitted. 


4. The main feed pumps may be worked by independent 
engines provided they are fitted with automatic regulators 
for controlling their speed. 1f only one such pump is fitted 
for the main feed the auxiliary feed pump required by clause 5 
is also to be fitted with an automatic speed regulator. 


5. (a) An independent power pump is to be provided as 
an auxiliary feed supply, capable of performing the whole 
work required of feeding the boilers at full power, and is to 
be fitted with suctions to the hotwell and to the sea. 

Where, however, the boilers are of the water tube type 
and an evaporator and adequate storage capacity for fresh 
water are provided, the suction to the sea may be omitted. 


(b) This pump may also be used for general purposes 
provided it be not connected to compartments containing oil 
fuel, cargo oil or oily water, and the suction pipes to the 


_bilges be entirely distinct from those to the hotwell, tanks 


or sea. 
The suction valves to the hotwell or feed water drain 
tanks are to be of non-return type. 


6. (a) Where superheated steam is used in main or 
auxiliary engines of reciprocating type, filters are to be 
fitted to provide for the continuons filtration of the boiler 
feed water. 

(6) Where-a direct contact heater is supplied with 
exhaust steam from engines of reciprocating type, the feed 
water from the heater is to be led through the filters 
required by paragraph (a) or through additional filters, 
arranged to provide for continuous filtration. 

In lieu of the additional filters, an efficient oil separator 
may be fitted in the steam supply to the heater. 


Section 4. Bilge and General Service Pumps.—1. 
The main engines are to be fitted with two bilge pumps so 
arranged that one can be overhauled whilst the other is at 
work. 

2. In engines of 70 MN and under and also in engines 
of steam tugs and tenders, one bilge pump worked from the 
main engines will be sufficient, provided the independent 
power pump required by clause 4 is fitted. 

8. In lieu of bilge pumps worked from the main 
engines, an independent power pump may be fitted additional 
to that required by clause 4. 

4. An independent power pump is to be provided 
connected to the main bilge system as required in clause 5. 


Section 4 
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5. (a@) Each power bilge pump is to be arranged to 
draw water from any hold or machinery compartment of the 
vessel, except where manual pumps only are permissible. 

(b) Each power bilge pump required by the preceding 
clauses is to be capable of giving a speed of water through 
the pipes of the largest diameter required by the formula in 
Section 34, clause 9, of the Rules for Steel Vessels, of not 
less than 400 feet per minute, under ordinary working 
conditions. 

Where, however, two bilge pumps are worked from the 
main engines, the capacity of each main engine bilge pump 
may be half that required above. 

Alternatively, the capacity of the main engine bilge 
pumps may be less than that required above, provided the 
deficiency be made good by the independent power pump 
connected to the main bilge line. 

(c) All power pumps which are essential for bilge 
service are to be of self-priming type. 

(d) At least one of the independent power pumps 
(clauses 3, 4) is to be fitted with a direct suction to the 
machinery space (or to each engine room and boiler room 
where these compartments are separated by watertight 
bulkheads), which can be used while the other bilge pumps 
are being used on other parts of the vessel. (See Section 34, 
clause 3, paragraph (c), Rules for Steel Vessels.) 

This suction is to be led direct to the suction valve 
chest of the pump. 

(e) In lieu of the bilge pump direct suction to the 
engine room, referred to in the previous paragraph, a steam 
ejector suction of the same bore may be fitted. A steam 
ejector will not, however, be accepted as equivalent to the 
independent power pump required to be connected to the 
main bilge line. 

(t) The bilge suctions in machinery spaces are to 
be led from easi!y accessible mud-boxes placed above the 
level of the working floor, with straight tail pipes to the 
bilges, and having covers secured in such a manner as to 
permit of them being expeditiously opened and closed. The 
suction ends in hold spaces are to be enclosed in strum-boxes 
having perforations not more than 23 inch in diameter 
whose combined area is not less than twice that of the 
suction pipe, and the boxes are to be so constructed that 
they can be cleared without breaking any joint of the 
suction pipe. Suction pipes in tunnel wells are to have 
similar strum-boxes. 

6. The main water circulating pumps are to be fitted 
with direct bilge suction connections, provided with non- 
return valves, to the lowest level in the machinery space and 
of a diameter at least two-thirds that of the sea inlet. 
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Where only one bilge injection is fitted, as in single 
screw vessels, this suction and the independent power pump 
direct bilge suction are to be fitted at opposite sides of the 
engine room, except in the case of vessels having open floors 
in the machinery space and a rise of floor not less than 5°, 
when these suctions are to be fitted as near the centre line 
as practicable. 

7. One of the power pumps referred to in clauses 3 and 4 
is to be fitted to draw fron the sea and to deliver water on 
deck, and the arrangements are to be such that (except in 
the case of trawlers, tugs, yachts, and other small vessels) 
the water service can be used at both ends of the vessel at 
the same time. 

8. Two independent means are to be provided for 
circulating water through the main condenser. 

Not less than two sea suctions are to be provided for 
the pumps supplying circulating water for the main con- 
denser, one suction for the main pump and one for the 
stand-by pump. These suctions are to be low suctions, and 
one of them may be the ballast pump sea suction. 


Section 5. Twin Screw Vessels.—In vessels fitted 
with twin screw engines, the main feed pumps and the main 
engine bilge pumps may be fitted, one of each on each 
engine, provided they are so connected that each feed 
pump can deal with the water from both hotwells, and that 
each bilge pump can draw from all parts of the vessel. 


Section 6. 1. Pipes, General.—aAll overboard 
discharge pipes are to be fitted with discharge valves 
or cocks, which are to be secured to the plating of the 
vessel in accessible positions. 

2. Pipes which pass through coal bunkers are to be 
protected efficiently. 

3. Lead pipes are neither to be used within coal bunkers 
nor are they to be attached to bunker bulkheads. 


Section 7. Steam Pipes, Valves and Fittings.— 
1. In all steam pipes provision is to be made for expansion 
and contraction to take place without unduly straining the 
pipes. Where the provision for expansion is by means of 
bends in the pipes the various lengths of pipes are to be 
made short of thedesigned lengths by amounts equal to about 
half the caleulated expansion at the temperature of the steam. 


2. Drainage of Steam Pipes.—Suitable provision 
is to be made for draining all steam pipes. ‘Che number 
and position of the drain cocks or valves are to be such that 
water may be efficiently drained from any portion of the 
steam pipes or valve chests, and arrangements are to be 
made for ready access to the drain cocks or valves. 


8. For the thicknesses and tests of copper, iron, or 
steel steam and other pipes (see Section 14). 


4. Pipes conveying steam should not be led through 
spaces which may be used for cargo, except with the approval 
of the Committee. If these pipes are led through shaft 
tunnels or duct keels, they should be efficiently secured and 
insulated. 

5. Valves and fittings subjected to steam pressures 
exceeding 150 lbs. per sq. inch or to steam temperatures 
exceeding 425° F., and main engine stop valve chests, are to 
be made of steel or other approved material. 

Section 8. Steam Turbine Engines.—1. In single 
screw vessels fitted with steam turbine engines the arrange- 
ments are to be such that steam can be led direct to the 
L.P. Turbine and either the H.P. or L.P. Turbine can 
exhaust direct to the condenser. 

2. Sufficient astern power is to be provided to main- 
tain adequate control of the vessel in all circumstances and 
for this purpose two astern turbines are to be provided 
except in single screw vessels, where one astern turbine may 
be fitted. 

3. Emergency Overspeed Governors are to be fitted to 
turbines for main propelling purposes, to prevent the 
turbines exceeding the maximum designed speed by more 
than 15 per cent. Where more than one turbine drives on 
to the same gear wheel, only one of these turbines need be 
fitted with an emergency overspeed governor. The governors 
are to be arranged for tripping by hand. 

Arrangements are to be made for the steam to the 
turbines to be automatically shut off in the event of the failure 
of the lubricating oil system. 

Section 9. Steam engines and turbines intended for 
driving electric generators are to comply with the require- 
ments of the Rules for Electric Propelling Machinery, 
Section 3, and of the Rules for Electrical Equipment, 
Section 2, clauses 1, 12, 16 and 17, where these are 
applicable. 

Section 10. 1. Forced Lubrication.—lIn all vessels 
fitted with steam engines above 70 MN in which the 
lubricating oil is circulated under pressure. two lubricating 
oil pumps are to be fitted and connected ready for immediate 
use, each pump being of sufficient capacity for normal power. 
Where an oil cooler is fitted, the supply of cooling water may 
be taken from the main condenser cooling water system, or 
alternatively, the water is to be supplied by two pumps each 
of adequate capacity for normal power. One of these pumps 
may be a ballast or general service pump. 

2. Where the lubricating oil for main engines is 
circulated under pressure, provision is to be made for 
efficiently straining the lubricating oil. Where strainers are 
on the discharge side of the oil pump, a relief valve, in close 
circuit, is to be fitted between the pump and the strainer. 

The strainers or filters are to be capable of being cleaned 
without stopping the oil supply to the engine. 
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COCKS, PIPES, SEA CONNECTIONS AND PUMPING 
ARRANGEMENTS. 
(See also Section 34 of the Rules for Steel Vessels.) 


Section 11. 1. All sea cocks or valves are to be 
fitted as far as practicable in easily accessible places above 
the level of the stokehold and engine room platforms. In 
all cases, these fittings are to be readily visible and their 
spindles are to extend above the level of the platform. The 
hand wheels of main and bilge injection valves are to be 
situated not less than 18 inches above the lower platform. 


2. All suction and discharge valves and cocks on the 
plating of the vessel or on the plating of fabricated steel 
water boxes attached to the shell plating are to be secured 
by bolts tapped into the plating and fitted with countersunk 
heads or by studs screwed into heavy steel pads fitted to the 
plating. These studs are not to penetrate the plating. 


Where the valves or cocks are over 3 inches bore they 
are to be made of steel, or other approved material. Steel 
valves are to be suitably protected against wastage. 


3. Where sea valves are provided with clearing con- 
nections from steam or compressed air lines, the scantlings 
of the valves and the valve stools, if fitted, are to be suitable 
for the maximum pressure to which the valves or stools may 
be subjected. 


Ship side valves for ships intended to have the notation 
“Strengthened for Navigation in Ice,” are to comply with 
the requirements of Section 40, clause 7, of Rules for Steel 
Ships. 


4. All suction and discharge valves and cocks on the 
plating of the vessel are to be fitted with spigots passing 
through the plating. 

For blow-off cocks on the plating of the ship, see Section 
20, clause 3. 


5. (@) The arrangement of pumps, valves and their 
connections is to be such as to prevent the possibility of 
water passing from the sea or from water tanks into the 
cargo or machinery spaces, or from one compartment to 
another. To effect this requirement, the bilge suction valves 
of any pump having also suctions from the sea or water tanks 
are to be of non-return type, or a cock is to be fitted which 
cannot connect the sea or water tanks to the bilges or main 
bilge line. Valves in all bilge distribution boxes are to be of 
the non-return type. ; 

(6) All cocks and valves in connection with bilge and 
ballast suction pipes unless otherwise specifically mentioned 
in the Rules, are to be fitted in places where they are at all 
times accessible. 

Bilge cocks, valves and mud-boxes are to be fixed in 
readily accessible places above the stokehold, engine room 
and tunnel platforms. 
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(c) All pipes from the pumps which are required for 
draining cargo or machinery spaces are to be entirely distinct 
from pipes which may be used for filling or emptying spaces 
where water is carried. 


RULES FOR SHAFTS. 

Section 12. 1. General.—(w) All shafts are to be 
turned all over and are to be examined when rough turned 
and when finished. 

(b) Gauges of an approved description for testing the 
truth of the crank shafts of Reciprocating Engines are to 
be supplied with all new engines, and adjusted in the 
presence of the Surveyor. Where Steam Turbine Engines 
are fitted, gauges for testing the truth of the rotor, pinion 
and gear wheel shafts are to be supplied, and adjnsted in the 
presence of the Surveyor. 

2. Materials for Shafts—(q) Shafts may be forged 
from ingot steel, wrought iron bars piled, or scrap wrought 
iron, and they may be wrought by hammer, press, or where 
in straight lengths, by rolling mill. 

(b) If scrap is used it must be of uniform quality and 
be thoroughly cleansed. A mixture of iron and steel scrap 
is not permitted in any case. 

(¢) Where ingot steel is used for shafts it is to comply 
generally with the requirements of Section 10 of the Rules 
for the Quality and Testing of Materials. 

(d) Where ingot steel shafts are made by rolling and 
the couplings are formed from the shafts by upsetting, the 
test pieces may be cut from the outer edges of the couplings. 

3. Materials for Couplings.—(a) Couplings of wrought 
iron shafts may be welded to the body of the shaft, but those 
of ingot steel shafts are to be forged from the solid or by 
upsetting the ends by hydraulic pressure. 

(0) Couplings where separate from the shaft, may be 
forged from ingot steel or wrought iron ; or they may be 
steel castings. 

4. Materials for Crank Shaft Webs.—(a) Webs of 
built crank shafts may be forged or rolled from ingot steel 
or wrought iron ; or they may be steel castings. 

(6) The material of rolled or forged steel webs and the 
test results are to comply with the Rules for the Quality 
and Testing of Ingot Steel Forgings, and the test pieces are 
to be taken crosswise from the webs as rolled or forged. 

(c) The material of cast steel webs is to be such that 
the tensile breaking strength is between the limits of 28 and 
35 tons per square inch with a minimum elongation of 
20 per cent measured on a standard test piece, and in no case 
is the sum of the tensile breaking strength and the percentage 
of elongation to be less than 53. 
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Section 18. 1. Dimensions of Shafts.—The 
dimensions of the shafts of steam engines are not to be less 
than those given by the following formule. The formule 
do not, however, take into consideration the possibility of 
severe torsional vibration stresses arising in the shafting and 
where the circumstances are such as to indicate that critical 
peeds will occur within the range of working speeds, the 
sizes of shafting are to be specially submitted for the con- 
sideration of the Committee. 

2. Steam Reciprocating Engines.—The diameter of 
the intermediate shafts is not to be less than that given 
by the following formula :— 

Diameter of intermediate shaft, in inches= 


ID’ x S x WE we 
Ee 


where [ED is the diameter in inches of the low pressure 
cylinder or the equivalent diameter where 
two or more low pressure cylinders are fitted 

S is the stroke of the piston in inches, 

WP. is the working pressure in the boiler in lb. 
per square inch, 

r is the ratio of the areas of the low pressure 
cylinder or cylinders to that of the high 
pressure cylinder or cylinders, 

C is a coefficient given in the following Table :— 


COMPOUND, TRIPLE. VALUES OF ‘§¢C,.” 
OR QUADRUPLE 
EXPANSION A 
Ocean Going and | Vessels trading on 
REOIP ROCATING Home Trade Estuaries. Rivers, 
ENGINES, Vessels. Lochs and Lakes. 
2 cranks at 90°... 1900 | 2100 
2 cranks at 180° ... 1850 | 1500 
3 cranks at 120° ... 2150 2400 
4 cranks balanced... 2150 2400 
4 cranks at 90°... 2100 | 2300 


3. Crank Shafts.—The diameter of the crank shafts is 
not to be less than 1:05 times that required for the inter- 
mediate shaft. 


4. Crank Webs of Built Shafts.—(a) The dimensions 
of the crank webs of built shafts are not to be less than 
those given by the following formule :— 

hieas6250X 0 


ae ay 
ta feet 


where h is the thickness of the web, measured parallel to 
the axis, in inches, 
t is the thickness of metal around the eyeholes, 
measured radially, in inches, 
d is the diameter required for the crank shaft in 
inches. 


(6) Crank webs are to be securely shrunk on the body 
pieces and crank pins. If dowels are not fitted at the junction 
of the body pieces and webs, the yield point of the material 
of the webs is to be not less than 14 tons per square inch, 
and the shrinkage allowance is to be between ,}, and +), 
of the diameter of the shaft. 


5. Thrust Shafts.—The diameter at the collars of 
thrust shafts transmitting torque is not to be less than 1:05 
times that required for the intermediate shaft. Thrust 
shafts may be tapered down outside the collars to the 
diameter required for the intermediate shaft. 


6. Tube Shafts (Shafts passing through stern tubes 
but not carrying the screw propellers).—The diameter of 
the tube shaft is not to be less than 1°05 times that 
required for the intermediate shaft, and any part of the 
shaft within the tube which may be exposed to sea water 
is not to be less than 1°075 times that required for the 
intermediate shaft. 


7. Screw Shafts (Shafts carrying the screw pro- 
pellers).—(@) The diameter of the screw shaft is not to be 
less than that given by the following formula :— 


Diameter of screw shaft, in inches = d +4 


where d is the diameter required for the intermediate 
shafts, in inches, 
P is the diameter of the propeller, in inches, 
C=144 when the shaft is fitted with a continuous 
liner, or 
C=100 when the shaft is not fitted with a 
continuous liner. 
(6) Screw shafts which run in stern tubes may have the 
end forward of the stern gland tapered down to a diameter, 
at the coupling flange, of 105 times d. 


(c) Screw shafts for ships intended to have the notation 
“Strengthened for Navigation in Ice,” are to comply with 
the requirements of Section 40, clause 5, of Rules for Steel 


Ships. 


8. Bronze Liners on Shafts.—(a) The thickness of 
liners fitted on screw shafts or on tube shafts, in way of the 
bushes, is not to be less than that given by the following 


formula :— d + 9°25 
32 
where t is the thickness of the liner, in inches, 
d is the diameter required for the screw or tub 
shaft under the liner in inches. 
(b) The thickness of a continuous liner between the 
bushes is not to be 1ess than # t. 


) A 


(c) Continuous liners should be cast in one piece or, if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner. 
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(d) Liners are to be carefully shrunk on, or forced on 
to the shafts by hydraulic pressure. Pins are not to he used 
to secure the liners. 

(e) If the liner does not fit tightly between the 
bearings in the stern tube, the space between the shaft and 
the liner is to be charged or forced with a plastic material 
insoluble in water and non-corrosive. 

(/) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 

9. Stern bush.—The length of the bearing in the 
stern bush next to and supporting the propeller is not to be 
less than four times-the diameter required for the screw 
shaft under the liner. 

10. Couplings. —(a) The diameter of the coupling 
bolts at the joining faces of the couplings is not to be less 
than that given by the following formula :— 

Diameter of coupling bolts, in inches= 


rer 
where d is the diameter required for the intermediate 
shafts, in inches, 
n is the number of bolts in the coupling, 


r is the radius of the pitch circle of the bolts, in 
inches. 

(6) The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter 
of the coupling bolts at the face of the coupling The 
thickness of the screw shaft coupling flange is not to be less 
than 0°25 of the diameter required for the intermediate shaft. 

(c) The radius of curvature at the fillet where the 
flange starts from the shaft should not be less than +125 
the diameter of the shaft adjacent to the flange. 

(d) Where couplings are separate from the shafts 
provision is to be made to resist the astern pull. 


11. Bronze propellers——Where bronze is used for 
propellers or propeller blades, it is to comply with the 
requirements of Section 11 of the Rules for Quality and 
Testing of Materials. 


12. Steam Turbine Engines and Electric Propelling 
Motors.—The diameter of the intermediate shafts is not to 
be less than that given by the following formula :— 

Diameter of intermediate shaft, in inches = 


87 Br. 
J Se xt 


Where SIP is the maximum designed shaft horse power, 
R is the number of revolutions per minute at 
that power, 
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F = 64 for ocean going and home trade vessels, 
F = 58 for vessels trading on estuaries, rivers, 
lochs and lakes. 

13. Wheel Shafts of Geared Steam Turbine 
Engines.—(a) Where there are two pinions geared into 
the wheel, opposite, or nearly opposite, to one another, the 
diameter of the wheel shaft is not to be less than 1:05 times 
that required tor the intermediate shaft. 

(b) Where there is only one pinion geared into the 
wheel, or where there are two pinions which are set to 
subtend an angle at the centre of the shaft of less than 120°, 
the diameter of the shaft at the wheel and the adjacent 
journals is not to be less than 1:1 times that required for 
the intermediate shaft. Abaft the journals the shaft may be 
tapered to 1:05 times the diameter required for the inter- 
mediate shaft. 


14.—Steam Reciprocating Engines combined with 
Exhaust Steam Turbines. 

Where steam reciprocating engines are combined with 
exhaust steam turbines, either by means of mechanical 
gearing or by electric generators and motors, the diameter of 
the intermediate shafting is not to be less than that given 
by the following formula, viz. :— 


deme ences 
bai R 


where d = diameter of intermediate shaft in inches, 
SEP = 0°9 indicated horse-power, of the reciprocating 
engines when working with the turbine 
+ 95 shaft horse-power of the exhaust 
turbine at the turbine shaft, 
R = Revolutions per minute of the main propelling 
shafting. 

In no case is the diameter of the intermediate shafting 
to be less than that required by the Rules for ordinary 
reciprocating engines when working without a turbine. 

15. For dimensions of thrust, tube, and screw shafts, 


shaft liners, stern bush, shaft couplings and coupling bolts 
see clauses 5 to 10. 


STEAM AND OTHER PIPES. 


Section 14. 1. Pipes made from the electro depo- 
sition of copper on a mandril are not to used for steam, 
feed delivery, blow-off or scum. 


2. Allcopper steam, feed, blow-off and scum pipes are to 
be properly annealed before fixing in place. 


3. All copper pipes used for steam, feed, blow-off 
and scum purposes subject to a pressure over 75 lb. per 
square inch are to be solid drawn. 
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4, Steam pipes intended for a working pressure over 
180 Ib. per square inch are not to be of copper when the 
internal diameter exceeds 5 inches. Copper pipes are not 
to be used for superheated steam. 

5. All copper steam pipes on completion and prior to 
being fitted in place are to be subjected to an hydraulic test 
of at least twice the working pressure to which they will 
be subjected. 

6. All copper feed delivery pipes are to be hydraulically 
tested to at least 2} times the working pressure of the boilers. 

7. The working pressure to be allowed on copper pipes 
is to be determined by the following formula :— 


t—8)x 
wp =" 2 *F 
Where WP is the working pressure in |b. per square 
inch, 


D is the internal diameter in inches, 
t is the thickness in 100ths of an inch, 
F for solid drawn steam pipes = 60, 
for solid drawn feed pipes = 48, 
for brazed steam pipes =45, 
for brazed feed pipes = 36. 

8. Where copper pipes are bent they are to be made 
thicker than required by clause 7 to provide for the thinning 
at the bend. 
the centre line of the pipe to be less than twice the external 
diameter of the pipe. 


In no case is the radius of curvature at 


9. Steam and other pipes may he made of wrought 
iron or of wrought steel. 


10. The process of welding the seams of iron or steel 
pipes is to be such that it is done by hammering or rolling 
the joint. 

11. On completion of any work on iron or steel pipes 
which involves heating whether for welding the joint. 
bending the pipe, or for any other purposes, the pipes are to 
he carefully annealed. 

12. Where steam and other pipes are made of steel, the 
material is to comply with the requirements of Section 16 of 
the Rules for Quality and Testing of Materials. 

13. Feed pipes if made of steel are to be solid drawn, 
cold finished. 

14. All iron or steel steam pipes prior to being fitted in 
place are to be subjected to an hydraulic test of three times 
the working pressure to which they will be subjected. 

The test pressure need not, however, be more than 
1,000 lb. per square inch above the working pressure. 

15. All iron or steel feed delivery pipes are to be 
hydraulically tested to four times the working pressure of 
the boilers. 


The test pressure need not, however, be more than 
1,000 Ib. per square inch above the working pressure. 

16. The working pressure to be allowed upon iron or 
steel steam and feed pipes is to be determined from the 
following formule :— 

a. For solid drawn cold finished steel steam pipes, 
t— 10) 
D 


ie? 
h. For solid drawn hot finished steel steam pipes, 
(t — 12) 
WP = ry 120 
c. For lap-welded steam pipes of iron or steel 
whether with or without covering straps, 
t aah. . 
WP = wi x 90 


d. For feed delivery pipes, 


WP = one x 100 
Where WP is the working pressure in lb. per square 
inch to which the steam pipes will be 
subjected, and in the case of feed delivery 
pipes is the boiler pressure, 
D is the internal diameter of the pipes in 
inches ; 
t is the thickness in 100ths of an inch. 
17. Steam pipe lines not designed to withstand the 
maximum boiler pressure are to be fitted with a suitable 
pressure reducing device followed on the low pressure side by a 


x 120 


pressure gauge and a safety valve having sufficient discharge 
capacity to protect the piping against excessive pressure. 

18. Attachment of Flanges to Steel Pipes.— (a) 
Flanges may be attached to pipes by means of screwing and 
expanding or welding. 

(6) Firms proposing to attach flanges or branches to 
pipes by means of welding should, in the first instance, in 
the presence of the Surveyors, weld specimens which are to 
be cut up for the purpose of ascertaining that the weld metal 
is sound and the penetration satisfactory. 

Periodically check tests similar to the foregoing are to 
be carried out at the Surveyors’ discretion. 

(c) Where flanges are welded-on by the oxy-acetylene or 
metal are processes, the welding is to be carried out by means 
of approved filler rods, or electrodes. 

(d) All pipes provided with welded-on flanges and 
intended for a working pressure greater than 100 lb. per 
square inch (with the exception of types (E) and (@)—Fig. 1.) 
are to be efficiently heat treated on completion of the welding. 

(e) Where flanges are secured by screwing, the pipe and 
flange are to be screwed with a vanishing thread and the 
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diameter of the screwed portion of the pipe over the thread 
must not be less than the outside diameter of the unscrewed 
pipe. After the flange has been screwed hard home the pipe 
is to be expanded into the flange and may be provided with 
a sealing weld. See type (H) Fig. 1. 

The vanishing thread on a pipe is to be not less than 
three pitches in length, and the diameter at the root of the 
thread is to increase uniformly from the standard root diam- 
eter to the diameter at the top of the thread. This may be 
produced by suitatly grinding the dies, and the flange should 
be tapered out to the same formation. 

(f) Flanges may be attached by any of the methods 
shown in Fig. 1. 


Fie. 1. 


TYPICAL ACCEPTABLE METHODS OF SECURING 
FLANGES TO STEEL PipsEs. 


SEALING 
WELD. 


BELLMOUTHED 
AND EXPANDEQ 


NOTE:—The proportions indicated for the welds are minima only. 

Types (A), (D) & (F).—Acceptable for all pressure and 
temperature conditions. 

‘Type (E)—Acceptable for steam pipes having a maximum 
pressure of 450 lb. per square inch and maximum 
temperature of 750°F., also for feed piping having a 
maximum pressure of 600 lb. per square inch. 
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Type (B).—Acceptable for steam pipes having a maximum 
pressure of 250 lb. per square inch and maximum 
temperature of 750° F., also acceptable for feed piping 
having a maximum pressure of 850 lb. per square 
inch. 


Type (@)—Acceptable for a maximum pressure of 150 lb. per 
square inch and maximum temperature of 500°F. 


Type (C)—Acceptable for maximum pressure of 100 lb. per 
square inch. 


19. Where branches are attached by means of welding to 
steam or other pressure pipes, suitable reinforcement is to be 
provided in way of the branch or the thicknesses of both 
branch and pipe are to be increased to maintain the strength 
of the pipe. 


CYLINDRICAL BOILERS. 


Section 15. 1. General—In the design and con- 
atruction of Marine Boilers the following conditions are to 
be observed :— 


2. Where the joints in the shells of boilers are made by 
means of welding, the shells are to be constructed in 
accordance with the Rules for Welded Pressure Vessels. 


3. Where the joints in the shells of boilers are 
riveted, the shells are to be constructed in accordance with 
Section 24. 


4. All steel plates which are welded, dished, flanged or 
locally heated are to be afterwards efficiently annealed. 


5. Butt straps are to be cut from plates and not from 
rolled strips. 


6. All rivet holes are to be drilled, and as far as possible 
they are to be drilled in place. After drilling the plates the 
burrs are to be removed and the faying surfaces of the plates 
cleaned, and the sharp outer edges of holes also removed. 


7. Steel stays are not to be welded. If plus threads are 
desired, the ends of the stay bars may be upset or the bars 
may be drawn down in the central portions from bars 
originally of the size of the ends. In either of these two 
cases the bars are to be subsequently annealed throughont. 
In double ended boilers the through longitudinal stays are to 
be supported at or near the middle of their length. 

8. Screw stays of combustion chambers where fitted with 
nuts, are to be, as far as possible, normal to the chamber 
plates. Where this is not possible they are to be fitted with 
taper washers to provide a fair bed for the nuts. 

9. Nuts to screw stays in combustion chambers are to 
be not less than 3 inch thick for stays up to 14 inches 
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diameter over threads, } inch thick for 1g and 13 inch 
stays, 1 inch thick for 14 and 2 inch stays, and 1} inches 
thick for stays over 2 inches in diameter. The nuts are to 
be made of solid mild steel or of iron which is to be 
without weld. The nuts for longitudinal stays are to be to 
the British standards appropriate to the diameters of the 
stays, the outside nuts having the thickness therein provided 
for ordinary nuts, and the inside nuts having the thickness 
provided for lock nuts. 


10. Screw stays 14 inches in diameter and upwards 
should have 9 threads per inch, and all stays 2 inches in 
diameter and above passing through plates, and secured by 
nuts on each side of the plate, should have not more than 6 
threads per inch. 


11. Where jointed longitudinal stays are fitted between 
the front and back tube plates they are to be fitted with pins 
having an effective sectional area not less than 25 per cent in 
excess of that of thestay. The pins may be slack in the holes, 
the total slackness being not more than +4, inch. The pins are 
to be as close as possible to the shoulder of the eye forging, 
The shoulder of the forging is to to have a diameter not less 
than 1 inch greater than the diameter of the hole. 


Section 16. 1. Dampers and Baffles.—Boilers, 
whether main or auxiliary, in which fuel oil only is used 
are not to be fitted with a damper, or other possible means 
of obstruction to draught, in the uptake or funnel. 

If the boilers are to use coal and oil fuel alternately, 
the uptake or funnel dampers, if fitted, must be provided 
with a suitable device whereby they may be securely locked 
in the fully open position. 


2. The end plates in the steam space in way of uptakes 
are to be shielded from contact with the heated gases. 


Section 17. 1. Access Arrangements.—(«) Man- 
holes in cylindrical shells are to have their shorter axes 
arranged longitudinally. Where the cylindrical shell is cut 
for a manhole, compensation is to be provided and is to be 
such that the strength in way of the hole is not less than 
that required for the longitudinal joint. 

(b) Where a flat plate is flanged to stiffen it at a 
manhole or sight hole, to permit the same working pressure 
as would be allowed upon an unpierced plate the depth of 
the flange measured in inches from the outer surface 


is to be at least equal to rd rape 


where t is the thickness of the plate in inches and w is 
the minor axis of the hole in inches. . 


2. The doors to manholes, mudholes, and sight holes 
are to be built up or pressed to shape and annealed, or 
made from one thickness of plate with a machined recess 
for the jointing material. Their spigot part or the recess 
is not to havea greater clearance than ,}, inch all round, i.e., 
the axes are not to be less than } inch smaller than the holes 
in which they are fitted. 


3. The studs for securing all doors are to be screwed 
through the plate, and they are to be fitted with nuts on 
the inside or bolts may be used screwed through the plate 
with the heads inside. 


4. All boilers are to be provided, where possible, with 
means for ingress to permit of examination and cleaning of 
the inner surfaces of plates and tubes exposed to flame. 
Where the boilers are too small to permit of this there are 
to be sight holes and mudholes sufficiently large and 
numerous to permit of the inside being satisfactorily cleaned. 


5. Where the cross tubes of vertical boilers are large 
there is to be a sight hole in the shell opposite to one end 
of each tube sufficiently large to permit the tube to be 
examined and cleaned. These sight holes are to be in 
positions accessible for that purpose. 


Section 18. Hydraulic Tests.—in all new boilers 
working at pressures up to 100 lb. per square inch the 
hydraulic test is to be twice the working pressure. For 
boilers working at pressures greater than 100 lb. per 
square inch the hydraulic test pressure is to be 14 times 
the working pressure plus 50 lb. per square inch. 


Section 19. 1. Water Gauges and Test Cocks.— 
Kvery boiler is to be fitted with at Jeast two independent 
means of indicating the water level in it, and have marked 
on it in a contiguous position, easily seen, the level of the 
highest part of the combustion chamber. One of these 
means is to be a glass gauge or an equivalent. The other 
may be a set of test cocks. 


(In the case of boilers of tugs, tenders, coasting and 
other small vessels engaged on short voyages, and in that 
of vertical boilers, the marking of the level of the highest part 
of the combustion chamber may be omitted.) 


2. Test cocks, where practicable, are to be fitted direct 
on the boiler shell, A set is to consist of at least three cocks 
except in boilers 7 feet 6 inches in diameter and under when 
there may be two. For vertical boilers above 7 feet high, 
the set of test cocks is to consist of at least three. 
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8. All single-ended boilers, 16 feet mean diameter or 
over, are to be fitted with a glass water gauge on each side, 
Single-ended boilers under 16 feet in diameter are to be fitted 
with one glass water gauge and one set of test cocks, or the 
equivalent of the latter, 


4. All double-ended boilers are to be fitted with a glass 
water gauge at, or near, each end on opposite sides and a set 
of test cocks at each end, or the equivalent of the latter. 


5. The cocks of all water gauges are to be accessible from 
positions free from danger in the event of the glass 
breaking. 

6. lf the water gauges are not fitted directly to the shell 
of the boiler but to stand pillars or columns, it is desirable 
that these pillars or columns should be bolted directly to the 
shell of the boiler. 1f they are connected to the boiler by 
means of pipes the pipes are to be fitted with terminal 
cocks, not valves, secured direct to the boiler shell. For 
boilers exceeding 10 feet in diameter the pillars are not to be 
less than 24 inches and the connecting pipes not less than 
1} inches internal diameter. For boilers exceeding 7 feet 
6 inches but not exceeding 10 feet in diameter the pillars are 
not to be less than 2 inches and the pipes not less than 
1} inches internal diameter, and for boilers 7 feet 6 inches 
in diameter and under the pillars are not to be Jess than 
1} inches and the pipes not less than 1 inch internal diameter. 
The upper ends of the connecting pipes are to be arranged so 
that there is no pocket or bend where an accumulation. of 
water from the condensation of the steam can lodge. They 
should not pass through the uptake if they can be otherwise 
arranged. If, however, this condition cannot be complied 
with, they may pass through it by means of a passage at 
least 2 inches clear of the pipe all round, open for 
ventilation. 

7. A Salinometer Cock or Valve is to he fitted direct 
to each boiler in a convenient position. It must not be on 
the water gauge stand-pipe. 


8. Pressure Gauges.—Each boiler is to be provided 
with a separate steam pressure gauge. Double-ended boilers 
are to be provided with a pressure gauge at each end. The 
gauges are to be placed where they are easily seen. 

9. Feed Checks.—Each boiler is to be fitted with at 
least two independent means of feed, each with its own 
check valve. In auxiliary or winch boilers one of the means 
of feed may be an injector. 


Section 20. 1. Blow-off and Scum Valves.—Each 
boiler is to be fitted with a blow-off valve secured direct to 
the shell. ‘The valve and its connections to the sea need 
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not be more than 14 inches in diameter, and may be 
generally about 44, inch in diameter for each foot in 
diameter of the boiler. It is, however, to be not less than 
} inch in diameter. Vertical boilers are to be fitted with a 
blow-off cock or valve. 

2. Blow-off valves and scum valves (where these latter 
are fitted) of two or more boilers may be connected to one 
common discharge, but where thus arranged there are to be 
screw-down non-return valves fitted for each boiler to 
prevent the possibility of the contents of one boiler passing 
to another. 


3. The blow-off cock or valve on the ship’s side is to 
be fitted above the level of the stokehold plates, in an 
accessible position, and is to be arranged so that it can be 
readily seen whether it is open or shut. The cock handle 
is not to be capable of being removed unless the cock is shut, 
and if a valve is fitted the wheel is to be fixed to the spindle. 
The cock or valve is to be fitted with a spigot passing 
through the plating and a protection ring on the outside. 


Section 21. Stop Valves.—One main stop valve is 
to be fitted to each boiler secured direct to the shell. There 
are to be as few auxiliary stop valves as possible so as to 
avoid piercing the boiler shell more than is absolutely 
necessary. The arrangement, however, is to be such that 
where more than one boiler is fitted it is possible to supply 
the steam whistle, the steam steering gear, and the electric 
light machinery from at least two boilers. 


Section 22. 1. Safety Valves.—At least two safety 
valves are to be fitted to each boiler. They are to be 
arranged so that the springs and valves are cased in, that 
the valves cannot. be overloaded when steam is up, that they 
can be lifted by easing gear, and turned round on their seats 
by hand, and in case of fracture of springs they cannot lift 
out of their seats. Easing gear is to be arranged to lift all 
the safety valves on a boiler together, and is to be workable 
from some accessible place, free from steam danger. 


2. Vertical boilers having 100 square feet, or more, 
of total heating surface are to be fitted with two safety 
valves each not less than 1°5 inches diameter ; those having 
less than 100 square feet may have one valve not less than 
2 inches diameter. 


8. All the safety valves of each boiler may be fitted 
in one chest, which is to be separate from any other valve 
chest and is to be connected direct to the boiler by a 
strong and stiff neck, the passage through which is to be 
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of not less cross-sectional area than one-half the aggregate 
area of the safety valves in the chest. Each safety valve 
chest is to be provided with a means by which it can be 
drained ; the drain pipe is to be led to the bilge or to a 
tank, clear of the boiler. 


4. (a) The minimum aggregate area of the safety valves 
of the ordinary type for saturated steam fitted to each boiler, 
whether coal fired or oil fired, and whether working under 
natural, forced, or induced draught, is to be found by the 
following formula :— 
oy AMEE 

(p + 15) x 48 
where T.H.S. is the total external surface in square 

feet of the tubes and other parts of 
the boiler exposed to heat, so as to 
cause evaporation, 

p is the working pressure in lb. per square 
inch. 

E is the estimated evaporation in lb. per 
square foot of heating surface (T.H.S.) 
per hour with a minimum value of 6. 


Aggregate area of safety 
valves in square inches. 


(6) For superheated steam, the aggregate area of the 
safety valves is to be found by the following formula :— 


A=Ax(1 +45) 


where A, is the aggregate area of the safety valves for 
superheated steam, in square inches. 
A is the aggregate area-of the safety valves 
found by the formula in paragraph (a), 
T isthe degree of superheat, in degrees Fahr. 


(c) An approved type of safety valve of equally good 
and reliable design may be fitted in lieu of those described 
in the Rules. 

(d) In the case of high lift and “ Improved” high lift 
safety valves of approved types, the aggregate area of safety 
valves, as calculated from either of the foregoing formule, 
may be reduced by not more than one third and one half 
respectively. 


5. The waste-steam pipe and the passages leading to 
it are to have a cross-sectional area not less than 1°1 times 
the combined areas of the safety valves as given by the 
above formula. 


6. All safety valves are to be set under steam to a 
pressure not greater than 8 per cent. above the approved 
working pressure of the boiler. During a test of 15 minutes 
with the stop valves closed and under fu!l firing conditions 
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the accumulation of pressure is not to exceed 10 per cent 
of the loaded pressure. During this test no more feed-water 
should be supplied than is necessary to maintain a safe- 
working water level. 


Section 23. Boiler Mountings. 1.—All Boiler 
mountings are to be subjected to an hydraulic test of twice 
the working pressure with the exception of feed check valves 
which are to be tested to 2} times the working pressure. 
The test pressures need not, however, be more than 1,000 Ib. 
per square inch above the working pressure. Valves over 
1} inches diameter are to be fitted with outside screws and the 
covers are to be secured by bolts or studs. All valves are to be 
arranged to be shut with a right-hand motion of the wheels. 


2. All cocks and valves connected to the boiler are to 
be such that it is seen without difficulty whether they are 
open or shut. Where boiler mountings are secured by studs, 
the studs are to have a full thread holding in the plate for a 
length of at least one diameter. If the stud hole penetrates 
the whole thickness of the plate the stud is to be screwed 
right through the plate and is to be fitted with a nut inside 
the boiler. Where bolts are used for securing mountings 
they are to be screwed right through the plate with their 
heads inside the boiler. 


3. Where a superheater is fitted which can be shut off 
from the boiler it is to be provided with a separate safety 
valve fitted with easing gear. The valve as regards con- 
struction is to comply with the regulations for ordinary 
safety valves, but the easing gear may be fitted to be 
workable from the stokehold only. The superheater is also 
to be fitted with a drain cock or valve to free it from water 
when necessary. 


4. Safety valve chests and other boiler and superheater 
mountings subjected to pressures exceeding 150 lbs. per sq. 
inch or to steam temperatures exceeding 425° F. and boiler 
blow down fittings, are to be made of steel or other approved 
material. 


RULES FOR DETERMINING THE WORKING 
PRESSURE TO BE ALLOWED IN NEW BOILERS. 
Nore.—Where the joints in the shells of boilers are 


made by means of welding the shells are to be constructed 
in accordance with the Rules for Welded Pressure Vessels. 


RIveETED CyLinDRICAL SHELLS. 


Section 24. 1. For the cylindrical shells of steel 
marine boilers the maximum working pressure (which is 
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designated by WP and is in lb. per square inch) to be 
allowed is to be calculated from the following formule :— 
Where the thickness of the shell plates does not exceed 
1? inches. 


—(t 
WP — x D 
Where the thickness of the shell plates exceeds 1} 


inches, and the longitudinal seams are 
made with double butt straps. 

tx § x 
debra 

In the above formule 

t is the thickness of the shell plates in 32nds of 
an inch. 

§ is the minimum tensile strength of the steel 
shell plates in tons per square inch. 

J is the percentage of strength of the longitu- 
dinal seams calculated by the methods 
described hereafter, 

C is a coefficient, which is 2°75 where the 
longitudinal seams are made with double 
butt straps, 2°83 where the longitudinal 
seams are made with lap joints and are 
treble riveted, 2°09 where they are made 
with Jap joints and are double riveted and 
3°3 where they are made with lap joints 
and are single riveted, 

D is the inside diameter of the outer strake of 
plating of the cylindrical shel! measured in 

" inches. 

2. The percentage of strength of a riveted joint (J) is 
found from the following formule (i), (ii), (iii) : (i) and (ii) 
are applicable to any type of joint, (iii) is applicable only to 
that type of joint in which the number of rivets in the inner 
rows is double that in the outer row. The lowest valne 
given by the application of these formule is to be taken as 
the percentage of strength of the joint. 


(i) Percentage of strength of plate at _ 100 (p—d) 
joint as ; compared with solid plate | ~~ p 


(ii) Percentage of strength of rivets as compared with 
solid plate. 


—2)x $ x J 


_100($; x a xn x < ©) 
Si xpx T 
(iii) Percentage of combined strength of the plate at the 
inner row of rivet holes and of the rivets in the outer row 
_.100 (p — 2d) 8 100 (§; x a x ©) 
p Sx pxT 
where p = pitch of rivets at outer rows in inches, 

= diameter of rivet holes in inches, 

a = sectional area of one rivet in square inches, 
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n = number of rivets which are fitted in the 
pitch p, 


+ 


C = 1-0 for rivets in single shear as in lap joints 


thickness of plate in inches, 


C = 1875 for rivets in double shear as in double 
butt-strapped joints, 

S.= minimum tensile strength of plates in tons 
per square inch, 

S:= shearing strength of rivets, which is taken 
generally to be 23 tons per square inch, 
and may be 85 per cent. of the minimum 
tensile strength of the rivet bars. 


3. Where the longitudinal seams are fitted with double 
butt-strapped joints, the outer butt strap is to be at 
least 0°625 of the strength of the plate, and is to be of 
sufficient thickness to permit of efficient caulking of its 
outer edges. The inner butt strap is to be 54, inch thicker 
than this. 


In cases where the number of rivets in the inner rows 
is double the number in the outer row, this will require the 
thickness of the outer strap to be 


2 5.x (p—4) 
= OX (p—2 d) Ait 


and that of the inner strap to be at least 


ty. SOX (p—d) 4 j 
i 8 x (p—24) xX T + sy inch. 
4. In all cases the clear space between a rivet hole and 
the edge of a plate is not to be less than the diameter of 
the rivet holes, i.¢., the centre of the rivet hole is to be at 
least 13 diameters distant from the edge of the plate. 


In joints whether lapped or fitted with butt straps, 
in which there are more than one row of rivets and in 
which there is an equal number of rivets in each row, the 
distance between the rows of rivets is not to be less than 
0°33 p + 0°67 d with zigzag riveting, or 2 d with chain 
riveting. 


In joints in which the number of rivets in the outer 
rows is one-half of the number in each of the inner rows, 
and in which the inner rows are chain riveted, the distance 
between outer rows and the next rows is not to be less 
than 0°33 p + 0°67 d or 2 d, whichever is the greater, and 
the distance between the rows in which there are the full 
number of rivets is not to be less than 2 d. 
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In joints in which the number of rivets in the outer 
rows is one-half of the number in each of the inner rows 
and in which the inner rows are zigzag, the distance between 
the outer rows and the next rows is not to be less than 
02 p + 1°15 d, and the distance between the rows in which 
there are the full number of rivets is not to be less than 
0°165 p + 0°67 d. 

In the above p is the pitch of the rivets in the outer rows. 

5. The maximum pitch of the r’vets in the longitu- 
dinal joints of boiler shells is to be— 

Maximum pitch in inches = © x TT + 1§ inches 
where "Tis the thickness of the plate in inches and © isa 
coefficient as given in the following Table :— 


Coefficients for 


Coefficients for Nouhle Butt: 


Number of Rivets 


per pitch. Lap Joints. strapped Joint. 
1 1°31 1°75 
2 2°62 8°50 
3 3°47 4°63 
4 4-14 5°52 
5 a= 6°00 


6. If holes are cut in the cylindrical shells of boilers 
for fixing of mountings, the diameters of the holes being 
greater than 2} times the thickness of the shell plating 
plus 2} inches, compensation is to be fitted as in the 
case of manholes. (See Section 16, clause 1, paragraph (a).) 

7. Where more than three screw stays pierce the cylin- 
drical shell in a horizontal line, if d is their diameter 
and p the pitch, 100 (P= 4) should not be less than the 


percentage of strength required for the shell longitudinal 
joints. If this is not possible, stays are to be arranged 
out of line with one another longitudinally. 

8. The riveting of the seams joining the end plates to 
the cylindrical shell is not to be less than 42 per cent. of 
that of the solid shell plate. Where the shell plates exceed 
inch in thickness the seams connecting the shell plates to 
the end plates are to be at least double riveted. Where the 
shell plates exceed 3 inch in thickness the intermediate 
circumferential seams of double-ended boilers are to be at 
least double riveted. 

9. The circumferential seam at or near the middle of 
the length of single-ended boilers is to have a strength 
of joint not less than 60 per cent. of the solid plate. 
The inner circumferential seams of double-ended boilers 
are to have a strength of joint not less than 62 per cent. of 
the solid plate. In any case there are to be at least three 


rows of rivets where single-ended boilers have shel] plates 
over 12 inch in thickness and where double-ended bvilers 
have shell plates over 1,%, inch in thickness. 


10. The circumferential seams of the shells of vertical 
boilers are to have a strength of not less than 42 per cent. 
of the solid plate. Where these seams are not complete 
circles, and where the shell plates exceed $ inch in 
thickness, the riveting is to be at least double. 


FoRNACES. 


Section 25. 1. The working pressure to be allowed 
on corrugated furnaces is to be determined by the following 
formula :— 


_C(t-1) 
wp =¢"- 


where ED is the external diameter measured at the 
bottom of the corrugations in inches, 
tis the thickness of the furnace plate in 32nds 
of an inch, measured at the bottom of the 
corrugation or camber, 


C is a coefficient which is 480 for the Fox, 
Morison, Deighton, Purves, and other 
similar furnaces, and is 510 for the Leeds 
Forge Bulb Suspension furnace. 


2. The working pressure to be allowed on plain furnaces 
or furnaces strengthened by the Adamson or other joints, 
and on the cylindrical bottoms of combustion chambers, is 
to be determined by the following formule, the least 
pressure obtained by either formula being taken :— 


—_ C(t—1) 
Wen (L+24)xD 


ot WP = @' x [10 (= )— LI 


where ED is the external diameter of the furnace or 
combustion chamber in inches, 


t is the thickness of the furnace plate in 82nds 
of an inch, 


L. is the length of the furnace or of combustion 
chamber bottom or the length between 
points of substantial support, in inches, 
measured from the centres of rivet rows 
or from the commencement of flange cur- 
vature, whichever is applicable, 


C is 1450 where the longitudinal seams are 
welded and 1300 where they are riveted, 
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C, is 50 where the longitudinal seams are 
welded and 45 where they are riveted, 
WP is the working pressure in lb. per square 
inch. 


8. Where the furnaces are tapered the diameter to be 
taken for calculation purposes is to be the mean of that at 
the top, and of that at the bottom where it meets the 
substantial support from flange or ring. The length for 
the same purpose is to be the distance from the centre 
of the row of rivets connecting the crown to the body of 
the furnace to the substantial support at the bottom of the 
furnace, or to a row of screwed stays connecting the furnace 
to the shell, provided the pitch of stays at the furnace does 
not exceed 14 times the thickness of the furnace plate where 
the stays are riveted at their ends, and 16 times where they 
are fitted with nuts. Such screwed stays are to be in diameter 
over the threads not less than 2°25 times the thickness of 
the furnace plate. 


4. Where the furnaces are spherical in form and 
convex upwards at their tops, and are without support 
from stays of any kind :— 


275 (t — 1 
wp = o>» 
where t is the thickness of the top plate in 32nds of 


an inch, 
R is the outer radius of curvature of the 
furnace in inches, 

5. The working pressure to be allowed on internal 
uptakes of vertical boilers is to be determined by the 
following formule, the least pressure obtained by either 
formula being taken :— 

= _C(t—5) 
WP C¥2xD 
ot WP = & x [10 (t —5)—L] 
where [ED is the external diameter of the uptake in 
inches, 
t is the thickness of the uptake in 32nds of 
an inch, 
L is the length of the uptake between points of 


substantial support, in inches, measured 
from the centres of the rivet rows, 


C is 1450 where the longitudinal seams are 
welded and 1300 where they are riveted, 

C. is 50 where the longitudinal seams are 
welded and 45 where they are riveted, 


WP is the working pressure in lb. per square 
inch. 
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6. The thickness of cross tubes in cross tube boilers 


shall be determined from the following formula, but shall 


in no case be less than inch. 
t= WP xD +7 
200 
where t = the minimum thickness in 32nds of an inch, 
WP = the working pressure in lb. per sq. inch, 
D = the internal diameter of the cross tube in ins. 
7. For the ogee riny which connects the bottom of the 
furnace to the shell, and sustains the whole load on the 
furnace vertically :— 
eb it (t-- 1)? 
WP=DxD-9 
where t is the thickness of the ogee ring in 32nds of 
an inch, 

D is the inside diameter of the boiler shell in 
inches, 

d_ is the outside diameter of the lower part cf 
the furnace where it joins the ogee ring in 
inches. 

8. Furnaces, plain or corrugated, are not to exceed 
12 inch in thickness. 
FLaT PLATES SUPPORTED BY STAYS SECURED IN VARIOUS 
waYs. 
Section 26. 1. The working pressure to be allowed 
on flat plates supported by stays is to be calculated by the 
following formula :— 


wPe="S3 78 


In this formula and in that in clauses 8 to 11 
W P. is the working pressure in Ib. per square 
inch, 

t is the thickness of the flat plate in 32nds 
of an inch, 

t. is the thickness of the washers, strips, or 
doublings employed also in 32nds of an 
inch, 

a is the distance apart of the rows of stays 
in inches, 

b is the pitch of the stays in the rows in 
inches, 

C is a coefficient which varies with the 
method of fixing the stays as follows :— 

Where the plates are exposed to flame and the stays are 
screwed into the plate and their ends are riveted over 
C = 50. Where the plates are not exposed to flame and 
the stays are screwed into the plate and their ends are 
riveted over © = 57. In these cases the thickness of the 
plate is to be at least half the diameter of the stay required 
by the Rules. 
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Where stay tubes are screwed into tube plates and 
expanded © = 52. If they are fitted with nuts C = 72. 


Where the plates are exposed to flame and the stays are 
screwed into the plate and fitted with nuts on the outside 
C =75. Where the plates are not exposed to flame 


C = 86. 


Where the stays pass through the plates not exposed to 
flame and are fitted with nuts inside and outside C = 96, 
and where the plates are exposed to flame © = 84. 


2. Where plates are stiffened by flanging, the inner 
radius of which is not greater than 24 times the thickness 
of the plate, for the support thus given © = 110 where 
the plates are not exposed to flame and © = 96 where 
they are exposed to flame. ‘The pitch is to be reckoned 
from the commencement of the curvature. 


3. For portions of plate where the stays are irregularly 
pitched d? is to be used instead of a? + b?,d being the 
diameter of the largest circle which can be drawn passing 
through not less than three points of suport, viz., the 
centres of stays or the commencement of the curvature of 
flanging whichever is applicable. In this case © is to be 
taken as the mean of the values appropriate for the points 
of support. 


4. For the tops and sides of combustion chambers the 
distance Letween the rows of stays nearest to the back tube 
plate or the back plate respectively and the commencement 
of curvature of these plates at their flanges is not to be 
greater than a. 


5. The stays of the combustion chambers are to be so 
placed that the seams of the plates can be caulked without 
removing the stay nuts. 


6. For the tops of combustion chambers where they are 
joined to the sides by curved portions, if the outer radius of 
the curved portion is less than half the allowable distance 
between the girders, the distance between the first girder 
and the inner surface of the side plate is not to exceed the 
allowable distance between the girders. If the radius of 
the curved portion is greater than half the allowable 
distance between the girders, the width of the flat portion 
measured from the centre of the girder is not to be more 
than half the allowable distance between the girders. 


7. Where portions of plate are supported by stays 
secured in different ways the value of © to be taken is the 
mean of the values appropriate to the method of securing 
the supporting :stays. 


8. Where the plates are supported by stays passing 
through them and are fitted with nuts inside and washers 
and nuts outside, the diameter of the washers being at 
least 3°5 times that of the stay, and their thickness at least 
two-thirds of that of the plate but not greater than that of 
the plate :— 


WP = ae plt — 1)? + 0-15 t,] 


9. Where the washers have a diameter of at least 
two-thirds of the pitch of the stays and a thickness of at 
least two-thirds of the thickness of the plate but not greater 
than that of the plate and are riveted to the plate in an 
efficient mapner :— 


WP Hs [eb - 1)? + 035 4) 


10. Where the plate is stiffened by strips at least 
two-thirds of the pitch of the stays in breadth and having a 
thickness at least two-thirds of that of the plate but not 
greater than that of the plate and are riveted to the 
plate in an efficient manner :— 


100 


rar Le — 1) + 055 t,7] 


WP= 

11. Where the plates are fitted with doubling plates 

having a thickness of at least two-thirds of that of the 

plate but not greater than that of the plate and are riveted 
to them :— 


WP =a = 0 + 085 


12. For the portions of tube plates in the nests of 
tubes :— 
t —1)? 
wp=-Ct~¥ 
where t is the thickness of the tube plate in 32nds of 
an inch, 

p is the mean pitch in inches of the stay tubes 
supporting any portions of the plate (being 
the sum of the four sides of the quadri- 
lateral divided by 4), 


C = 38 where the stay tubes are screwed and 
expanded into the plate and nuts are not 
fitted, 


C = 49 where the stay tubes are screwed and 
expanded into the plates and fitted witb 
nuts, 
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18. For the wide water spaces of front tube plates 
between the nests of tubes and between the wing rows of 
tubes and the shell :— 

mil t—1)?+0°55t,2 
ape 

where t is the thickness of the front tube plate in 32nds 

of an inch, 

t, is the thickness of the doubling plate, where so 
fitted in 32nds of an inch, 

ais the horizontal pitch of stay tubes in inches 
measured across the wide water space, 

b is the vertical pitch of stay tubes in the bound- 
ing rows, in inches, measured from centre 
to centre, 

C = 52 where the stay tubes are screwed and 
expanded into the tube plate and nuts are 
not fitted, 

C = 72 where the stay tubes are screwed and 
expanded into the tube plates, and nuts are 
fitted to each stay tube, 

C = 63 where the stay tubes are screwed and 
expanded into the tube plates, and nuts are 
fitted only to alternate stay tubes. 


14. If steel of less strength than 26 tons per square 
inch is used for flat plates, the working pressure allowed 
is to be correspondingly reduced. 


TUBE PLATES UNDER COMPRESSION. 
Section 27. The pressure to be allowed on tube 
plates is to be calculated by the following formula, in 
which the compressive stress is taken at 14,000 lb. per 


square inch :— 
(D—d) xt 


WP = 875 x Wx D 
where t is the thickness of the tube plate in 32nds of 
an inch, 
D is the horizontal distance apart of the tubes 
centre to centre in inches, 
d is the internal diameter of the plain tubes in 
inches, 

W is the width of combustion chamber in inches 
measured inside from tube plate to back 
chamber plate, or between tube plates in 
double-ended boilers with ccmbnstion 
chambers common to two opposite furnaces. 


TUBE PLATES OF VERTICAL BOILERS. 

Section 28. Where vertical boilers have a nest or 
nests of horizontal tubes so that there is direct tension on 
the tube plates due to the vertical load on the boiler ends 
or to their acting as horizontal ties across the shell, the 
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thickness of the tube plates and the spacing of the tubes 
are to be such that the section of metal taking the load is 
sufficient to keep the stress within that allowed on the 
shell plates. 

Further, each alternate tube in the outer vertical rows 
of tubes is to be a stay tube. The tube plates between the 
stay tubes are to be in accordance with the rules for tube 
plates as in Section 23, clause 12, and in addition 


(t —2) x § x (p—d) x 100 
Wr= Zo x LD Sp 


where § is the minimum tensile strength of the steel 
plate in tons per square inch, 

t is the thickness of the tube plate in 82nds 
of an inch, 

D is twice the radial distance of the centre of 
the outer row of tube holes from the axis 
of the shell in inches, 

p_ is the vertical pitch of tubes in inches, 


dis the diameter of the tube holes in inches. 


GIRDERS. 
Section 29. For girders supporting the tops of 
combustion chambers the following for mula is to be used :— 
as C xd? xt S 
WET QD= Pye Be Lae 
where d is the depth of the girder at centres in inches ; 

t is the thickness of the girder at centre, where 
this is a forging, or the sum of the thick- 
nesses of the plates where the girder is made 
of two plates, measured in 32nds of an inch ; 

L. is the length of the girder in inches, measured 
between the tube plate and back chamber 
plate inside, or between tube plates in 
chambers common to two opposite furnaces ; 

P is the pitch of stays supported by the girder, 
in inches ; 

D is the distance apart of the girders, centre to 
centre, in inches; 

S is the minimum tensile strength of the steel 
plates forming the girder, in tons per 
square inch. In the case of forged girders 
S is to be taken as 24 for iron and 28 for 
steel ; 

C is a coefficient as follows :— 

n 
Cc “h ment 
where the number of stays in each girder is odd, 
AS NES =) 
~n+2 
where the number of stays in each girder is even, n being the 
number of stays to,each girder. 


x 495, 


x 495, 
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Stars. 

Section 30. 1. For screw stays with threads not 
coarser than 9 threads per inch, made of steel or of special 
wrought iron tested to the requirements of the Rules 
(see Section 8 of the Rules for the Quality and Testing 
of Materials), the following formula is to be used, but 
in no case is the stress to exceed 9,000 lb. per square 
inch :— 

(d — 0-267)? x 8250 
we =e 
where d_ is the diameter of the stay over the thread 
in inches, 
a is the area in square inches supported by 
one stay. 


2. For steel longitudinal stays with threads not coarser 
than 6 threads per inch the working pressure is to be 
calculated from the following formula, but in no case is the 
stress to exceed 11,000 lb. per square inch where steel of a 
minimum tensile strength of 28 tons per square inch is 
used :— 

(d — 0340)? x 9500 §& 
WP = a x 28 
where d_ is the diameter of the stay over the thread 
in inches, 


a is the area in square inches supported by 
one stay, 

Sis the minimum tensile strength of the steel 
in tons per square inch. 


3. In cases where longitudinal stays are made with 
enlarged ends and the body of the stay is smaller in 
diameter than at the bottom of the thread, and in cases 
where coarser threads than 6 per inch are used the working 
pressure is to be calculated from the following formula :— 


(d'—0°125)? x 9400 
wp = eee x S$ 


a 


where d! is the diameter of the stay at the bottom of 
the thread or at the smallest part of the 
body. 


BorLER TUBES, PLain anp Stay. 


Section 31. 1. Where smoke tubes are made of 
steel, the material is to comply with the requirements of 
Section 16 of the Rules for Quality and Testing of 
Materials. 


2. (a) The tolerance in thickness shall be 10 per cent 
below and 10 per cent above the specified thickness. 


(b) The external diameter of the tubes, measured at 
any point, shall be within the following tolerances of the 
diameter ordered. 

For tubes under 24 inches outside diameter :— 

+ 4; inch. 
— 3); inch. 
For tubes 2} inches outside diameter and larger :— 
+ 1 per cent. 


3. The following Table gives the working pressures 
permissible with plain boiler tubes of standard thicknesses, 
whether of lapwelded wrought iron or of lapwelded or seamless 
mild steel :— 


Outside 
Diameter | Standard thicknesses Working pressures in 
of tube in in L. 8. G. ib. per sq. inch. 
inches, 
AB @ PD A B Cc D 
2 1 2059 155 215 = 300 
2} i 10) oe as 140 190 260 315 
24 Lie 20 91.8 125 175 230. 300 
23 BUS) 1.0 GF oes G 110 160 215 275 
3 £0.09 Qe ages F 140 190 250 300 
3} LO” OOH RSG 130 180 230 280 
3} 104 =9 Sine 120° 165 “215. 260 


4, On stay tubes, whether of wrought iron or of steel, 
a working stress of 7,500 lb. per square inch of the net 
sectional area at the bottom of the thread is allowed. 


5. The minimum thickness of stay tubes measured 
under the threads is to be } inch for marginal stay tubes 
and ,°; inch for other stay tubes. 


6. Stay tubes are to be screwed at both ends with 
continuous threads, und the holes in the tube plates are to 
be tapped with continuous threads. The pitch of the thread 
is not to be finer than 10 threads per inch. It is desirable 
however that they should be screwed to the standard 
9 threads per inch. The stay tubes are to be expanded by 
roller expanders and not made tight by caulking only. 


7. Nuts are not to be fitted to stay tubes at the 
combustion chamber end. 


8. If stay tubes are increased in thickness at the 
screwed ends so that the thickness at the bottom of thread 
is practically the same as in the body of the tube, the 
thickening is to be attained by upsetting and not by any 
welding process, and the tubes are to be annealed after the 
upsetting. 
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DISHED PLATES WITHOUT Srars. 

Section 82. 1. For ends of boiler drums and 
receivers, crowns of vertical boilers and other similar plates 
dished to partial spherical form subject to pressure on the 
concave side, but not exposed to flame, and having no 
unreinforced opening greater than four times the thickness 
of the plate, the required thickness of plate is to be 
determined by formula (a) or (0). 


T 


sors 
Higa! Wie we) : 
r ‘ 
| £ +005 | 
r Ae 
480 x §(T—0-03 
6) wp == S T=") 
where T = thickness of the end in inches after dishing, 
but in no case to be less than the thick- 
ness of a seamless unpierced shell of the 
same diameter and material. 
WP = working pressure in lb. per square inch. 
S = minimum tensile strength of the material 
in tons per square inch. 
D = outside diameter of drum end in inches. 
R = inside radius of curvature of end in inches 
: which is not to exceed D, 
r = inside corner radius in inches. 
h =external height of dishing in inches 
measured from the centre of the inside 


corner radius and may be determined 
as follows :— 


h=R- 4/(R—)(R, + D- or, ) 


where FR, = outside radius of curvature of the end in 
inches. 
r, = outside corner radius in inches. 


(@) WP = men x (T— 0°08) 


The inside corner radius ‘‘r” is not to be iess than four 
times the thickness of the end plate and in no case less 
than 2°5 inches. ; 

2. Proposals to make dished end plates of semi-elliptic 
form will be considered provided full details are submitted 
before the work is commenced. 

3. Where the end is provided with a flanged manhole the 
thickness of the end in inches obtained by the foregoing 
formulae is to be increased by } inch and the depth of the 
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manhole flange, measured in inches from the outer surface at 
the minor axis shall be not less than 
F =J/T: x W 
where T, = the required thickness of the end plate in 
inches. 
W = the minor axis of the manhole in inches. 

4. Where the end is provided with large openings for 
branches, mountings, or unflanged manholes the thickness of 
the end as determined by the foregoing formulae, shall be 
increased by } inch and adequate compensation shall be 
provided, at least equivalent to the cross sectional area 
obtained by multiplying the diameter or major axis of the 
opening cut in the end plate by the thickness required for 
an equivalent unpierced end. 

5. Where the end is provided with small openings 
greater than four times the thickness of the end plate, local 
compensation is to be provided. 

6. Where the end or crown is a complete hemisphere 
without stays or other supports, and is made in more than 
one plate, the working pressure to be allowed is given by the 
following formula :— 


t—2)S$ x 
wpe =" S x4 
where t is the thickness of the plates in 32nds of an 
inch, 


§ is the minimum tensile strength of the steel 
plates in tons per square inch, 

J is the strength of riveted joint per cent of the 
solid plate, 

FR is the inner radius of curvature, in inches, 

C is a coefficient which for treble riveting is 
2°83, for double riveting is 2°9, and for 
single riveting is 3°3. 

WATER TUBE BOILERS. 

Section 33. 1. General.—Water tube boilers are, as 
regards construction, and the quality and tests of the material 
used in their construction, to comply with the general Rules 
for Cylindrical Boilers, except as hereinafter specified ; and 
they are to be so designed as to ensure water circulation over 
every part of surfaces exposed to flame when working under 
service conditions. 

2. Welded Drums.— Where the joints in the drums of 
boilers are made by means of welding, the drums are to be 
constructed in accordance with the Rules for Welded 
Pressure Vessels. 

8. Seamless Drums.—Where seamless steel drums are 
used, the drums are to be made in accordance with Section 
10a of the Rules for the Quality and Testing of Materials. 
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4, Water Gauges.—The position of the glass water 
gauges of boilers in which the tubes are entirely drowned 
when cold is to be such that water is just showing in the 
glass when the water level in the steam drum is just above 
the top of the uppermost tubes when the boiler is cold. In 
boilers, the tubes of which are not entirely drowned when 
cold, the glass water gauges are to be placed, to the Surveyor’s 
satisfaction, in the positions which have been found by 
experience to indicate satisfactorily that the water content is 
sufficient for safety when the boiler is worked under all 
service conditions. 

5. Longitudinal Joints.—The longitudinal joints of 
the cylindrical drums of water tube boilers, the internal 
diameters of which are less than 100 times the thickness of 
the plating at the joints, are not to be of ordinary riveted 
lapped type, but are to be such as to maintain internal 
circularity of section. 

6. Inclination of Water Tubes.—The tubes which 
connect the drums or headers, and are the means for cir- 
culating the water when generating steam, are to be set at an 
inclination of not less than 15 degrees from the horizontal, 
but in the case of boilers where each tube is in series with 
one or more tubes so as to form a continuous run, the 
inclination need not exceed 5 degrees. 


7. Deposit Receptacles.—lIt is desirable that provision 
should be made in the design so that solid matter in the 
water can be deposited automatically without danger arising 
from such matter collecting on parts exposed to heat. 

8. Protection of Steam Drum.—Where the bottom of 
the steam drum is exposed to radiation from the fire, or to 
the impact of hot gases, and it is not protected by the tubes, a 
shield of good refractory material whose conductivity is low 
is to be fitted, or the tube plate is to be suitably thinned at 
this part. 


ConsTRUCTION OF WATER TUBE BOILERS. 

Section 84. 1. Tube Ends.—All tubes are to be 
carefully drifted or roller expanded in the holes in the tube 
plates. They are to project through the neck or bearing 
part in the holes by at least a } inch. They are to be 
secured from drawing out at each end, and if this is done by 
bellmouthing only, the bellmouthing is to be 4); inch for 
each inch in external diameter plus ,2, inch. That is, the 
increase of diameter at the outer end of the bellmouth for a 
tube of 1 inch in diameter is to be 5%; inch, for a 2 inch tube 
zy inch, and for a 8 inch tube 3%, inch. 


2. Tube Holes.—(a) The tube holes in the tube plates 
of drums, pockets or headers are to be formed in such a way 


316 


that the tubes can be effectively tightened in them. Where 
the tube ends are not normal to the tube plates, there is to 
be a neck or belt of parallel seating of at least } inch in depth 
measured in a plane through the axis of the tube at the holes. 

(6) Where the tubes are practically normal to their 
plates, this parallel seating is not to be Jess than inch in depth. 


3. Thinning of Tube Plates.—Where the tube plates 
are reduced in thickness for the purpose of jointing either by 
lapping or by the fitting of butt straps, or in order to receive 
the drum end flanges, such reductions are to be gradual and 
carefully machined to size. 


4. Thickness of Tubes.—(a) For pressures up to 250 
lb. per square inch, the minimum thickness of tubes is to be 
calculated by the following formule :— 

For the two rows of tubes next the fire and round the 
gaps formed in the nests of tubes for the outflow of the 
hot gases from the fire :— 


Meee sd side pore 
55 
For all other tubes, including superheater tubes :— 


(b) For pressures above 250 lb. up to 650 Ib. per 
square inch, and a designed steam temperature not exceed- 
ing 750° F., the minimum thickness of the tubes is to be 
calculated by the following formule :— 

For the two rows of tubes next the fire and round 
the gaps formed in the nests of tubes for the outflow of 
the hot gases from the fire :— 

atl 
b = 559 (WP + 400) praae. 
For all other tubes, including superheater tubes :— 
d 
t= — 
500 (WP + 400) + 6 
where WP is the working pressure in lb. per square inch, 
d is the external diameter in inches, 
t is the thickness in 100ths of an inch. 

The maximum thickness of any tube is not to exceed 

1 S.W.G. (0°3 inch). 


5. Tube Plates.—Where tube plates form portions of 
cylindrical drums, their thickness in way of the tube holes is 
to be calculated by the following formula :— 

WP x«CxD 
pn AV See a 
SxJ 
(t(-4)$xJ 
or =i Se 
WP xD 
where PD is the internal diameter of the drum in inches 
t is the thickness of tube plates in 32nds of an 
inch, 
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S is the minimum tensile strength of the plate 
forming the drum in tons per square inch, 


J is the percentage strength of the plate through 
the tube holes, viz. :— p—d x 100, 
Pp 


p is the pitch of the tubes in inches on lines 
parallel with the axis of the drum, 
d is the diameter of the tube holes in inches, 
C =8. 

6. Seamless Drums.—For seamless steel drums the 
maximum working pressure to be allowed for the cylindrical 
shell clear of the tube holes is to be determined by the 
following formula :— 


__ 85 x & x (t— 2) 


where WP = the working pressure in Ib. per square 
inch. 
S =the minimum tensile strength of the 
material in tons per square inch. 
t = the thickness of the shell in 32nds of 
an inch. 
D = the internal diameter of the cylindrical 
shell in inches. 


7. Headers and Analogous Fittings.—These may be 
of wrought or cast steel, or of such other material as may be 
approved. If wrought steel is used, the material is to 
comply with the Rules for the Quality and Testing of 
Materials. If cast steel is used, the material is to comply 
with the aforementioned rules, or, alternatively, with the 
British Engineering Standards Specification for Grade © 
Cast Steel, which prescribes an elongation of not less than 
15 per cent, measured on the Standard test piece, and a bend 
test through 90 degrees, without fracture of the test piece, the 
internal radius of the bend being not greater than 1 inch. 


8. Flat Surfaces of Headers and Similar Parts.—(a) 
Where flat surfaces of headers or similar parts are not pierced 
for tubes, the thickness of such parts is not to be less than 
that given by the following formula :— 


where t is the thickness in 32nds of an inch, 
b is the breadth (in inches) of the flat surface 
measured from support to support inside, 
C = 81 for wrought steel, 
C = 64 for steel castings. 
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(6) The thickness of the headers at the tube holes in 
32nds of an inch is not to be less than 


D=3 xX d+8 


where d is the diameter of the hole in inches. 

(c) The headers in way of the sighting doors are to be 
machined to give true and fair faces for the doors to joint 
upon. The thickness where machined may be as much as 
3 inch Jess than given by the above rule, but generally it is 
not to be less than }$ inch. 

(d) The thickness of all headers which are exposed to 
radiation from the fire, or to the impact of hot gases, and 
which have only steam within them under service conditions, 
as is the case with superheaters, is to be 12°5 per cent 
greater than that given by the above formula. 

(e) The sighting hole doors are to be substantial, and 
capable of being removed and replaced from time to time 
without loss of efficiency or safety. Where they are held in 
place by bolts, the doors are to be so designed that they will 
not blow out in the case of the breakage of the bolt or 
otherwise. 

(f) Every flange is to have a fillet with a radius not 
less than the thickness of the neck to which it is attached. 


BoILER MountiINGs AND FITTINGS FOR WATER TUBE 
BoILERs. 

Section 35. 1. Safety Valves.—(a) The safety 
valves are to be in number, area, design and ordinary con- 
struction, in agreement with Section 22 of the Rules for 
Cylindrical Boilers. 

(6) An approved type of safety valve of equally good 
and reliable design may be fitted in lieu of those described 
in the Rules. 


2. Waste Steam Pipe.—The waste steam pipe and 
passages leading to it from the safety valves are to be in area 
of cross section not less than 1*1 times the combined area of 
the valves as given by the above formula. 


8. Accumulation Tests.—Tests for accumulation of 
pressure are to be carried out with the stop valve closed and 
under full firing conditions for as long a time as the water 
supply in the boiler permits, but in no case need they exceed 
7 minutes in duration. The accumulation is not to exceed 
10 per cent of the working pressure. 

4. Stop Valves.—Where two or more boilers are con- 
nected together, stop valves of self-closing or non-return 
types are to be fitted. 
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5. Water Gauges.—There are to be at least two water 
gauges to each boiler, fitted in such a way as to be quite 
independent of each other. One of them is to be a glass 
water gauge, while the other may be an equivalent; but 
where water and steam drums exceeding 13 feet in length 
are fitted athwartship a glass water gauge is to be fitted 
at or near each end of the drum. 


6. Feed Water Fittings.—(a) Each boiler is to be 
fitted with at least two distinct and independent feed 
systems, each with its own check valve attached direct 
to the boiler. At least one of these systems is to be fitted 
with an approved apparatus whereby the supply is controlled 
automatically. 

(b) The feed check valves are to be fitted with efficient 
gearing, whereby they can be satisfactorily worked from the 
stokehold floor, or other convenient position. 


7. Manholes.—In all the drums, manholes are to be 
provided of such size as to permit of access for internal 
examination, and for the satisfactory fitting of all the tubes 
in place. 

8. Mountings and Fittings.—Those not referred to 
in this Section are to be in accordance with Sections 19, 20, 
21 and 28, of the Rules for Cylindrical Boilers. 


TUBES FOR WATER TUBE BOILERS. 

Section 36. 1.—All tubes subject to internal pres- 
sure are to be solid drawn and made of steel produced by an 
open-hearth process, acid or basic, the ultimate tensile 
strength of which does not exceed 28 tons per square inch, 
and the elongation of which is not to be less than 30 per 
cent on a Standard Test Piece C (British Standards 
Institution Test Piece F), when in the billet or bar form, 
and is to be certified as such by the makers of the steel and 
of the tubes. 

2. All tubes under 14 inches external diameter are to 
be cold finished ; these, and all other cold-drawn tubes, are 
to be satisfactorily annealed before examination. 

3. All tubes are to be free from defects, both within 
and without. 


Tests OF TUBES FOR WATER TUBE BOILERS. 


Section 3'7. 1.—All tubes up to 10 L.S.G. in 
thickness are to be capable of being flattened by hammering 
when cold until the inner surfaces are not further apart than 
@» inch. For those over 10 L.S.G., and not exceeding 
6 L.S.G., the maximum distance apart is to be ,’y inch; 
for those over 6 L.S.G., and not exceeding 3 L.S.G., the 
maximum distance apart is to be }3 inch; and for those 


whose thickness exceeds 3 [..8.G., the maximum is to be 
}$ inch. In all cases after undergoing such tests there 
are not to be any signs of cracking or other fracture. 

2. All tubes when cold are to be able to withstand, 
without cracking, an enlargement of diameter at both ends 
by means of roller expanders, or by drifts to the extent of :— 


| Enlargement of Diameters 
at Ends by means of 
Thickness of Tubes. = | 
Roller 
Expanders. 


Drifts. 
| 


Up to 10 L.S.G. “f Tnody Anita) pig per cot 9°5 per cent 
Above 10 L.S.G. & up to 6 L.S.G. 


9°5 per cent | 7-0 per cent 
Above 6 L.S.G. ..- 


6°5 per cent! 5°5 per cent 


3. (a) Tubes should be presented for test in batches of 
100 each. ‘Two tubes are to be selected indiscriminately 
from each of at least two batches, and one from each of any 
remaining batches. Each tube so selected is to be subjected 
to the above expanding tests, and one tube from each batch, 
which may be a tube that has sustained the expansion test, 
is also to be flattened cold to the extent specified in clause 1 
at three different parts of its length, of which one position 
is to be at or near the middle of the tube, and the flattened 
portions are to be in three different planes. The tubes are 
to pass these tests without signs of cracking. 

(2) Should one of the selected tubes fail to withstand 
either of these tests, two further tubes are to be selected 
from the batch and be subjected to both the prescribed tests. 
If further failure occurs the particular batch of tubes is to 
be rejected as unsatisfactory. 

4. (a) Every tube is to be tested at the Tube Maker’s 
Works by hydraulic pressure to not less than 1,000 Ib. per 
square inch. 

(b) Downcomer tubes are to be tested as required for 
steam pipes. 

5. The manufacturer’s certificate of the results of the 
foregoing tests may, at the discretion of the Surveyor, be 
accepted provided each tube is delivered with 1 inch in 
excess of the finished length, which excess is to be partly 
severed for flattening to the extent prescribed in clause 1. 


6. Every tube delivered is to be straight (unless other- 
wise specified) and is to be practically concentric throughout 
its length. The tolerance or deviation from the specified 
thickness is to be within the following limits :— 

(a) Cold Finished Tubes.—The tolerance in thickness 
shall be 5 per cent below and 10 per cent above the specified 
thickness. 
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(6) Hot Finished Tubes.—The thickness of the tubes 
shall be within the following tolerances, measured at any 
point :— 

From 4 inches up to and inelnting — 7% per cent. 
24 inches.. ie i 


Over 2 inches Bi to and including _ it per cent. 
44 inches.. af 10) es 


Over 44 inches S fs i per cent. 


The tolerances in external diameter from those specified 
are to be as follows :— 

(a) Cold Finished Tubes.—The external diameter of 
the tubes, measured at any point, shall be not greater than 
that specified, but may be less by a maximum of 1 per cent. 


(b) Hot. Finished Tubes.—The external diameter of 
the tubes, measured at any point, shall be within the 
following tolerances of the diameter ordered :— 

For tubes from Mh inches but below { +, inch. 
24 inches.. “- | 
For ne 24 in ea ats over.. 


Spake GEar. 

Section 38. In vessels engaged on ocean going ser- 
vice and fitted with Steam Reciprocating Engines the articles 
mentioned in the following list (so far as they are applicable) 
will be required to be carried, viz. :— 

*For a single-screw ship a propeller, or two blades 
with studs and nuts for one blade. The 
propeller or blades may be of cast iron, except 
for ships having the notation “Strengthened 
for Navigation in Ice.” 

1 complete bottom end bearing. 

‘1 complete top end bearing. 

*1 set of metallic packing complete for each size of 
main piston rod. 

*1 set of coupling bolts of each size used. 

1 set of pads of each hand for one face of Michell 
thrust block. 

1 set of feed and bilge pump valves and seats 
where these pumps are worked by the main 
engines. 

1 set of valves of each size used for the liquid end 
of each independent pump. 

1 set of air pump valves. 

1 set of circulating pump valves. 

1 valve lid for main feed check for one boiler. 

*1 impeller shaft for main circulating pump. 

1 set of rings for H.P. piston. 

1 set of rings for H.P. piston valve. 

1 valve of each size with springs and rollers where 
poppet valves are used on the main engines. 


” ” 


” 


+ 1 percent. 
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Sections 38-39 
ENGINES AND BOILERS 


12 boiler tube stoppers complete. 
A set of fire bars for one furnace. 
1 set of oil fuel burner nozzles complete with 
atomisers, etc., for one boiler. 
A quantity of assorted bolts, studs and nuts. 
Steel bars and plates of various sizes. 


SPpaRE GeaR FoR STEAM TURBINE ENGINES. 

In vessels engaged on ocean going service and fitted 
with Steam Turbine. Engines the articles mentioned in the 
following list (so far as they are applicable) will be required to 
be carried, viz. :— 


*For a single screw ship a propeller, or two blades 
with studs and nuts for one blade. The 
propeller or blades may be of cast iron, except 
for ships having the notation “ Strengthened 
for Navigation in Ice.” 

1 set of coupling bolts of each size used. 

*1 complete bearing bush of each size used for main 
gear wheel shaft. 

1 complete bearing bush of each size used for rotor 
shaft. 

1 complete bearing bush of each size used for 
pinion shaft. 

1 half set of packing rings or segments for each 
gland of rotor shafts so fitted, and half the 
number of springs fitted. 

2 ordinary thrust shoes for main thrust block or 
sufficient pads for one face of Michell type of 
main thrust block of each hand. 

Turbine thrust and adjusting bushes with rings 
complete (or one set of pads of each hand for 
Micnell type) for one turbine of each size 
fitted. 

1 set of liners for adjusting block of different 
thicknesses. 

1 set of valves of each size used for the liquid end 
of each pump. 

1 valve lid for main feed check for one boiler. 

*1 impeller shaft for main circulating pump. 

12 boiler tube stoppers complete. 

1 set of fire bars for one furnace. 

1 set of oil fuel burner nozzles complete with 
atomisers, etc., for one boiler. 

A quantity of assorted studs, bolts and nuts. 
Steel bars and plates of various sizes. 


*Not required for vessels engaged on short voyages. 


PERIODICAL SURVEYS. 

Section 39. The periodical surveys of the machinery 
and boilers are detailed on pages 23-27 under Periodical 
Special Surveys of Main and Auxiliary Engines and 
Boilers and Electrical Equipment. 
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REQUIREMENTS FOR REDUCTION GEARING INTENDED FOR 
MAIN PROPELLING MACHINERY. 


Section 1. 1. General.—The following require- 
ments are applicable to all cases of reduction gearing 
for propelling purposes where more than 500 shaft 
horse-power is transmitted to the intermediate shaft. 


2. Plans of gearing are to be submitted for 
approval together with the following particulars, 
viz. :— 

Shaft horse-power and revolutions for each 
pinion, 

Number of teeth in each gear, 

Pitch circle diameters, 

Helix angle, 

Normal pitch of teeth, 

Addendum, 

Dedendum, 

Type of tooth profile, 

Face widths, 

Pressure angle of teeth (normal or transverse). 


In addition, arrangement plans are to be sub- 
mitted for approval. 


3. In the case of welded construction, full details 
of the welding and welding procedure are to be 
indicated. Gear wheels and gear cases of welded 
construction are to be suitably stress-relieved, par- 
ticulars of which are to be submitted. 


4. Gear Loads.—Gear loads for maximum de- 
signed shaft horse-power are not to exceed those given 
by the following formula, viz. :— 


* R 
P=KxXdxX Ri 
where P = load in Ib. per inch of overall face width, 
including chamfering and tapering of 


tooth ends. 


K = 80, except in the ease of double reduction 
gears having the secondary pinion solid 
with the primary wheel, where K is to 
be taken as 67. 


d=pitch circle diameter of the pinion in 
inches. 

R= the gear ratio, pinion speed/gear wheel 
speed. 


In eases where it is desired to use a higher value 
of P than that permitted by the above formula, the 
Committee will be prepared to give consideration to 
the circumstances of any special case. 


5. Primary Pinion Bearings.—Where the total 
axial length in inches over the gear face and gap is 
greater than 


dX (35—4% d) 
where d is the pitch circle diameter of the pinion 
in inches. 
a centre bearing is to be provided between the right 
and left-hand helices. 


6. Dressing of the Ends of the Teeth —The ends of 
the teeth are to be eut back at an angle of 45° to 60° 
to the pitch line and, in the ease of pinions, are to 
be tapered on each tooth flank to an extent of at 
least 0-03 inch to nothing at a distance of % inch 
measured parallel to the chamfered tooth end. 


7. Balance of Gear Pinions and Wheels.—All 
primary pinions over 12 inches in diameter, complete 
with half claw couplings where fitted, are to be 
balanced dynamically. 


All primary wheels, including those with 
secondary pinions, also main wheels, are to be 
balanced statically. 


8, Alignment and Bedding of Gears.—The align- 
ments of all wheel and pinion shafts, primary pinion 
drives from the turbines, main wheel and line 
shafting, also the bedding of the gears, are to be to 
the satisfaction of the Surveyors. 


9. Torsional Vibration—With engines situated 
aft full details of the torsional vibration charac- 
teristics of the dynamic system comprising propeller, 
line shafting, gearing and turbines are to be submitted 
for consideration. 


Section 1 
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MATERIALS. 


Section 2. 1. The materials used for pinions, 
pinion sleeves and gear wheel rims are to comply with 
the following requirements :— 


(a) The steel is to be made by the Acid Open 
Hearth or Electrie processes. 


(b) Ingots are to be east in chilled moulds with 
the larger diameter or cross sections upper- 
most and with efficient refractory feeder 
heads. 


Pinions. 
2. Pinions are to be made from nickel steel. 


The chemical composition is to be as follows :— 


Carbon ... 0-24 to 0-35 per cent. 
Nickel ... 3-25 to 3-75 per cent. 


Sulphur ... not to exceed -035 per cent. 


Phosphorus not to exceed -035 per cent. 


In eases where it is desired to use alternative 
alloys, full details of the chemical composition, 
physical properties and heat treatment are to be 
submitted for the consideration of the Committee. 


3. Manufacture of Forgings——The forgings are to 
be gradually and uniformly forged from ingots from 
which at least 30 per cent. of the total weight of the 
ingot is to be removed from the top end of the ingot 
and at least 5 per cent. of the ingot from the bottom 
end. 


The sectional area of any part of the forging (as 
forged) is not to exceed :— 


(1) One third of the sectional area of the ingot 
where the length at any diameter is greater 
than its diameter. 


(2) Two thirds of the sectional area of the ingot 
where the length at any diameter is less than 
its diameter, e.g., “a collar”. 


Sleeves are to be hollow forged or hollow rolled. 
Full particulars should be submitted for the con- 
sideration of the Committee, indicating clearly in each 


Section 2 
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ease the amount of forging which will be done on the 
original ingot in obtaining the rough unmachined 
forging. 


The forgings are to be made with sufficient 
material on the portion on which the teeth will be 
cut to allow not less than the following amounts being 
machined from surfaces of the finished forging before 
heat treatment, but leaving + inch on all surfaces :— 


(a) Large forgings for pinions 6 inches and over 
in diameter over the toothed portion when 
finished—one inch on diameters. 


(b) Small forgings for pinions under 6 inches in 
diameter over the toothed portion when 
finished—} inch on diameters. 


4. Heat Treatment.—The forgings may be nor- 
malized and tempered or, alternatively, may be oil 
hardened and tempered. Details of the heat treatment 
given to the forgings are to be furnished. 


5. Mechanical Properties of Forgings after Heat 
Treatment.—A sufficient Jeneth of forging is to be 
provided to admit of a longitudinal test piece heing 
taken from each end of the shaft portion and a 
transverse test piece from each end of the body 
portion, or sleeve where fitted. Test pieces are to be 
of the specified dimensions. 


The forgings after heat treatment are to have 
the following mechanical properties, viz. :— 


Untmate Tenstte StreNGTH (on standard test 
piece 2 inch X 0-564 inch diameter) to be not less than 
40 tons per sq. inch, longitudinal and transverse. 


Yretp Porn to be not less than 60 per cent. of the 
ultimate tensile strength, longitudinal and transverse. 


ELoNnGaATIon to be not less than 23 per cent. in 
2 inches longitudinal and 16 per cent. in 2 inches 
transverse. 


Benp Trest.—180° without fracture over } inch 
radius, longitudinal and transverse. Dimensions of 
test piece } inch X § inch. 


Impact Test.—Test specimens cut longitudinally 
10 m.m. square with “V” notch 2 m.m. deep X 45°, 
with 0-25 m.m. radius at root, to give a value of not 
less than 35 ft. lb. in the case of oil-hardened and 
tempered steels and not less than 20 ft. lb. in the case 
of normalized and tempered steels. 
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6. Brinell Tests.—Brinell tests are to be taken on 
all forgings, after machining to } inch over finish 
machined diameter after heat treatment. The 
impressions are to be taken at each end of two 
diameters at right angles in three different positions 
over each toothed portion of the pinion. The forging 
will be considered sufficiently uniform if there is not 
more divergence than 30 in Brinell number between 
any two readings. 


7. Sulphur Prints.—Sulphur prints are to be 
taken, after rough machining, over the whole portion 
of the forging on which teeth are to be cut, and in 
addition from each end of the forging. The prints 
are to be submitted for consideration. 


GEAR WHEEL RIMS. 


8. Manufacture of Forgings——The forgings are to 
be gradually and uniformly forged from ingots from 
which top and bottom discards, not less than required 
in the case of pinions, have been taken. Full par- 
ticulars are to be submitted for the consideration 
of the Committee, indicating clearly in each case 
the amount of forging which will be done on the 
original ingot in obtaining the rough unmachined 
forging. 


The forgings are to be made sufficiently long to 
allow transverse test pieces to be taken from each end 
of each forging. 


9. Heat Treatment.—All rim forgings after 
completion are to be efficiently normalized. 


71, Fencuurcy Street, Lonpon, E.C.3. 
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10. Mechanical Properties—The forgings after 
heat treatment are to have the following mechanical 
properties :— 

(a) Uttm™aTe TENSILE StrencTH (on standard 
test piece 2 inch X 0-564 inch diameter cut cireum- 
ferentially) to be between the limits of 31 to 35 tons 
per square inch, and the sum of the tensile breaking 
strength in tons per square inch and percentage 
elongation, measured on the standard test piece, is 
to be not less than 57. 


(b) Benn Test.—180° without fracture over 
# inch radius. Dimensions of test piece 1 inch square. 


11. Gear wheel rims may be made of steel having 
a greater ultimate tensile strength than 35 tons per 
square inch, but in such eases full details of the 
mechanical properties should be submitted for 
approval. 


12. In eases where separate rims are not used 
and the wheels are of solid forged construction, the 
mechanical properties of the material are to comply 
with Section 2, clause 10. Where, however, such 
wheels are of cast steel construction, full details of 
the chemical analysis, heat treatment and mechanical 
properties should be submitted for approval. 


13. All forgings for pinions and wheel rims 
are to be sound and free from defects. Forgings 
may be rejected after the cutting of teeth, if defects 
are then revealed, notwithstanding acceptance during 
the earlier stages of manufacture. 


14. Other steels used in the construction of 
gearing are to comply with the requirements of the 
Rules for the Testing of Ingot Steel Forgings, or for 
Boiler Quality Steel Plates, as the case may be. 


Section 2 
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REQUIREMENTS FOR REDUCTION GEARING INTENDED FOR 
AUXILIARY ELECTRICAL GENERATING MACHINERY. 


Section 1. 1. General—tThe following require- 
ments are applicable to all cases of reduction gearing 
used in the generation of electric power for essential 
auxiliary services. 


2. Submission of Plans—The requirements of 
Section 4, clause 2, of the Rules for Reduction Gearing 
intended for Main Propelling Machinery are to be 
complied with. 


3. Welded Construction—The requirements of 
Section 4, clause 3, of the Rules for Reduction Gearing 
intended for Main Propelling Machinery are to be 
complied with. 


4. Gear Loads.—Gear loads are not to exceed 


those given by the following formula, viz. :— 
mn! R 
P=KxdxX hoe 
where P = load in Ib. per inch of overall face width, 
including chamfering and tapering of 
tooth ends, 


K = 90 at normal full load rating and 112-5 
based on 25 per cent. overload. 


d = pitch circle diameter of pinion in inches. 


R= the gear ratio, pinion speed/gear wheel 
speed. P 


71, FencaurcH Street, Lonpon, E.C.3. 
13ih December, 1945. 


5. Primary Pinion Bearings——The requirements 
of Section 4, clause 5, of the Rules for Reduction 
Gearing intended for Main Propelling Machinery are 
to be complied with. 


6. Dressing of the Ends of the Teeth.—The ends of 
the teeth are to be cut back at an angle of 45° to 60° 
to the pitch line, and in the case of pinions, may 
be tapered on each tooth flank to an extent of 
0-02 inch to nothing at a distance of 4 inch measured 
parallel to the chamfered tooth end. 


7. Balance of Gear Wheels.—Gear wheels are to 
be either statically or dynamically balanced. 


8. Alignment and Bedding of Gears.—The align- 
ments of wheel and pinion shafts, also the bedding 
of the gears, are to be to the satisfaction of the 
Surveyors. 


MATERIALS. 
Section 2. The requirements of Section 2 of 
the Rules for Reduction Gearing intended for Main 
Propelling Machinery are to be complied with. 


Sections 1-2 
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Table 1. 


Section. 


Requirements for Fusion where 


Class 2 

Bend tests 

Heat treatment 
Hydraulic test 

Nicked bend test 
Preliminary conditions 
Retests 


Routine tests for each welded | pressure 
vessel 


Tensile tests ... 


Requirements for Fusion Welding. 


Class 3 

Bend test 

Heat treatment 
Hydraulic test 
Nicked bend test 


Optional routine tests for each welded 
pressure vessel 


Preliminary conditions 
Retests 
Tensile Test .. 
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RULES FOR WELDED 


Note:—The following rules relate to welded pressure vessels 
of thickness nut less than ; inch and operating at temperatures not 
exceeding Gi F. Vessels intended for higher temperatures than 
650° F. may be constructed in accordance with these rules, with the 
exception that the scantlings and routine tests required will be subject 
to special consideration when the plans are submitted for approval. 


Section 1. 1. Definitions —(a) The term “ Fusion 
Weld” is, for the purposes of these rules, applicable to all 
welded joints made by the oxy-acetylene or the oxy-hydrogen 
process, the metal-are process with covered electrodes, or other 
electric are process in which the arc stream and the deposited 
weld metal are shielded from atmospheric contamination. 


(6) The term “ Forge Weld” is, for the purposes of 
these rules, applicable to joints made between plates 
which are welded together by means of hammering or rolling, 
and in which no added metal is included. 


2. Quality of Material.—The material used in the 
construction of welded pressure vessels is to be in accordance 
with Section 5 of the Rules for the Quality and Testing 
of Materials. 


3. Design.—(a) In all cases, before construction is 
commenced, plans are to be submitted showing full details 
of the welding and giving particulars of the size and type 
of electrodes, also the ultimate tensile strength of the 
materials proposed to be used in the construction of the 
pressure vessel. 
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PRESSURE VESSELS. 


(b) In order to facilitate consideration when classify- 
ing pressure vessels, us per Section 1, clause 4, and 
especially in cases in which there may appear to be som 
doubt regarding the class under which a vessel may be 
considered, particulars of the service conditions for which 
the vessel is intended, should also be submitted. 


(c) For the cylindrical shells of welded steel pressure 
vessels, the maximum working pressure to be allowed is to 
be calculated from the following formuia :— 


_ f(t—2) 
wPe=t 


where \WWP = the working pressure in lb. per square 
inch. 


f =the maximum permissible stress in the 
longitudinal joint in lb. per square 
inch, as given in Table 1 for Fusion 
Welded Pressure Vessels and 
Table 2 for Forge Welded Pressure 
Vessels. 


t = the thickness of the shell plates in 82nds 
of an inch. 


D =the internal diameter of the cylindrical 
shell in inches. 


Section 1 
WELDED PRESSURE VESSELS 
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TABLE 1. 
MAXIMUM PERMISSIBLE STRESSES IN THE LONGITUDINAL JOINTS OF FUSION WELDED PRESSURE VESSELS, 


FOR TEMPERATURES Not Excrepine 650° F. 


Conditions in respect of Routine Tests 
and Heat Treatment. 


Class 1. 
lb. per sq. in. 
Vessels made by approved manufacturers only vee 12,900 
and subject to routine tests prescribed in 2 
Section 2, clause 2, andincluding complete | Piroq 
X-ray examination and heat treatment. wassala: 12,200 


Subject to routine tests prescribed in Section 3, 
clause 2, and including heat treatment. 


Subject to routine tests prescribed in Section 3, 
clause 2, but not including heat treatment. 


Maximum Permissible Stress ‘f’ to be used in Formula 


given in Section 1, clause 3 (c). 


Subject to routine tests prescribed in Section 4, 
clause 2, and including heat treatment. 


Subject to routine tests prescribed in Section 4, 
. Clause 2, but not including heat treatment. 


Subject to hydraulic test only. 


Double fillet lap joint for longitudinal shell seams, 
for shell thickness not exceeding } in. Subject to 
hydraulic test only. 


Minimum Tensile Strength of Plate :— | Minimum Tensile Strength of Plate :— 
26 tons per sq. in. 28 tons per sq. in. 
Class 2. Class 3. Class 1. Class 2. Class 3. 
Ib. per sq. in. | lb. per sq. in. | 1b. per sq. in. | lb. per sq. in. | 1b. per sq.in. 
13,900 — — 
13,100 a ao 
—_ A. — 
12,400 
= B. 
11,600 ~ 
raed om A. 
10,800 
a ae B. 
10,000 
eat C. 
i 7 |__ 9,800 
is = D. 
8,500 


Note: Where the minimum tensile strength of the plate material is other than 26 or 28 tons per sq. in., but not more than 
35 tons per sq. in., the maximum permissible stress should be proportional to the above. 


(d) Where tube plates form portions of cylindrica} 
drums, their thickness in way of the tube holes is to be 
calculated by the following formula :— 

-WPxCxD 
t= sx J +4 
—¢-4)$xJ 
or WP = — Sisco 
where [ED is the internal diame ter of the drum in inches 
t isthe thickness of tube plates, in 32nds of aninch. 
S is the minimum tensile strength of the plate 
forming the drum, in tons per square inch. 
J is the percentage strength of the plate through 


the tube holes, viz. :—?—° x 100 where 


pis the pitch of the ithe in inches, on 

lines parallel with the axis of the drum and 

d is the diameter of the tube holes in inches, 
C=s. 

(e) Dished Plates without Stays.—For ends of boiler 
drums and receivers, crowns of vertical boilers and other 
similar plates intended for Class 1 pressure vessels and 
dished to partial spherical form, subject to pressure on the 
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coneaye side, but not exposed to flame, and having no 
unreinforced opening greater than four times the thickness 
of the plate, the required thickness of plate is to be 
determined by formula (@) or (6). For end plates of similar 
type intended for Class 2 or Class 3 Pressure Vessels, the 
required thickness may be determined by formula (c). 


r 


(a) WP = is eee 


480 x § (T — 0°03) 


+ 0°05 | 
f x (T—0°03) 


(6) WP = R 


() WP= R 


for Class 2 and 
Class 3 ONLY. 
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where J = thickness of the end in inches after dishing 
but in no case to be less than the 
thickness of a seamless unpierced shell 
of the same diameter and material. 
WP = working pressure in lb. per square inch. 
S = minimum tensile strength of the material 
in tons per square inch, 
D = outside diameter of drum end in inches. 
RR = inside radius of curvature of end in inches, 
which is not to exceed D, 
? = inside corner radius in inches. 
nh = external height of dishing in inches 
measured from the centre of the inside 
corner radius and may be determined 
as follows :— 


= / (R.-2) (R.+2-2r,). 


where FR. = outside radius of curvature of the end in 
inches. 
f = outside corner radius in inches. 
The inside corner radius ‘‘r” is not to be less than 
four times the thickness of the end plate and in no case less 
than 2°5 inches. 


(/) Proposals to make dished end plates of semi-elliptic 
form will be considered provided full details are submitted 
before the work is commenced. 


(g) Where the end plates are dished to partial spherical 
form, subject to pressure on the convex side and not fitted 
with stays, the following formula is to be used :— 


WP = CxT*s 


where T = the thickness of the end plate in inches. 
R = the radius of the convex surface of the end 
plate in inches, which is not to exceed 
the diameter of the shell. 
S = minimum tensile strength of the material in 
tons per square inch. 
C = 310 for Class 1 Pressure Vessels when T 
does not exceed 4°, inch, 
= 340 for Class 1 Pressure Vessels when TT 
exceeds ,°, inch, 
= 370 for Classes 2 and 8 Pressure Vessels when 
‘T does not exceed ,°; inch, 
= 410 for Classes 2 and 3 Pressure Vessels when 
"T exceeds 8, inch. 

(hk) Where the end is provided with a flanged manhole 
the thickness of the end in inches obtained by the foregoing 
formule, is to be increased by } inch, and the depth of the 
manhole flange, measured in inches from the outer surface 
at the minor axis is not to be less than 


F — VTi x W 
where "[,= the required thickness of the end plate 
in inches. 
W =the minor axis of the manhole in inches. 

(7) Where the end is provided with large openings for 
branches, mountings or unflanged manholes, the thickness of 
the end as determined by the foregoing formule shall be 
increased by }inch and adequate compensation shall be 
provided, at least equivalent to the cross sectional area 
obtained by multiplying the diameter or major axis of the 
opening cut in the end plate by the thickness required for 
an equivalent unpierced end. 

(k) Where the end is provided with small openings 
greater than four times the thickness of the end plate, local 
compensation is to be provided. 

(2) For unstayed flat end plates welded to cylindrical 
shells either by forge welding or by one of the fusion welded 
methods shown in Fig. 1, (See paye 162), 

WP = us al 
where W/P = the working pressure in lb. per square 
inch. 
t, = the thickness of the end plate in 32nds 
of an inch. 


D = the internal diameter in inches. 
C =72°5 when end plate is exposed to flame. 
= 100 when end plate is not exposed to 
flame. 

(m) Where a flat plate is flanged to stiffen it at a manhole 
or sighthole, the total depth of the flange measured in inches 
from the outer surface is to be at least equal to Vt x w, 
where t is the thickness of the plate in inches and w is the 
minor axis of the hole in inches. 

(n) Manholes in cylindrical shells are to have thei! 
shorter axes arranged longitudinally. Where the cylindrical 
shell is cut for a manhole, compensation is to be provided in 
accordance with clause 3 (7). 

(0) Compensation is to be provided for all openings in 
shell plates if the diameters of such openings exceed 24 times 
the thickness of the shell plus 2? inches. 

The total area of compensation to be provided is not to 
be less than the sectional area of the plate cut out to form 
the opening multiplied by the ratio :— 

Permissible stress in welded joint in lb. per sq. in. 

560 x min™ tensile strength of shell plate in tons per sq. in. 

The sectional area cut out is to be based on the 
thickness of a seamless shell and measured on the 
centre line of the opening parallel with the longitudinal axis 
of the shell, and the area of compensation provided is to be 
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measured in the same plane as the sectional area cut out, and 
may include the sectional area of the welds by which the 
compensating plate or branch piece may be attached. 

In cases where branch pieces are welded to the shell or 
end plate, the maximum height of the branch body to be 
reckoned as compensating for the sectional area cut-out is to 
be obtained thus :— 

H = 12 DEX be 

where } = the height in inches measured from the 

inside surface of the shell or end plate, 


D = the diameter or longitudinal axis, in inches 
of the opening cut in the plate, 


T = the thickness in inches of the shell or 
end plate. 


Fig. 1. Typican AccepTabLe METHODS oF ATTACHING 
Fiat Enp Puates To CYLINDRICAL SHELLS. 


=, 
3 leet NOT LESS THAN = 


END TO BE WELDED 
THUS BEFORE THE 
CYLINDRICAL SHELL 
1S TURNED IN. 


me 


ll 


NOTE :—The proportions indicated for the welds are minima only. 
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If the height of the branch obtained by the above 
formula, in conjunction with its thickness is inadequate to 
compensate for the sectional area cut-out, additional com- 
pensation is to be pruvided. 


(p) All welded compensating plates, branch pieces and 
bosses may be secured by one of the methods shown in Fig.2. 


Compensating plates attached to the outside of a vessel 
as in Fig. 2 (c) and (D) are to be provided with a tell-tale 
hole not greater than 3” diameter. The tell-tale hole is to 
be left open to the atmosphere. 


In the case of compensating plates attached to the inside 
of a vessel the tell-tale hole is to be drilled in the shell. 


Fie. 2. ‘I'yprcan AccEPTABLE METHODS OF ATTACHING 
Brancues, CoMPENSATING RINGS AND BossSEs. 


SPECIAL PRECAUTIONS 
To BE TAKEN TO 
ENSURE Furr 


PENETRATION 
Or THE WELD F- 


NOTE :—Type/E) should be used for the attachment of heavy 
branches to relatively thick shells, 


Flanges may be attached to branch pieces by any of the 
methods shown in Fig. 3. 


Alternative methods will be accepted if considered to 
be of equivalent strength. 


Where flanges are secured by screwing, the branch and 
flange are to be screwed with a vanishing thread, and the 
diameter of the screwed portion of the branch over the thread 
must not be less than the outside diameter of the unscrewed 
branch. 


After the flange has been screwed hard home the branch 
is to be expanded into the flange and may be provided with 
a sealing weld. (See type (E) Fig. 3.) 
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The vanishing thread on a branch is to be not less than 
three pitches in length and the diameter at the root of the 
thread is to increase uniformly from the standard root 
diameter to the diameter at the top of the thread. This may 
be produced by suitably grinding the dies, and the flange 
should be tapered out to the same formation. 


Fig. 38. Typrcan ACCEPTABLE Metuops oF SECURING 


FLANGES TO BRANCHES WHICH ARE DIRECTLY 
ATTACHED TO PRESSURE VESSELS. 


SEALING 
VEE 


BELLMOUTHED 
AND EXPANDED 


NOTE :—The proportions indicated for the welds are minima only. 


Types (A), (D) & (F).—Acceptable for all pressure and 
temperature conditions. 

Type (B).—Acceptable for working pressures not exceeding 
250 lb. per sq. in. and temperatures not exceeding 750° F. 

Type (C).—Acceptable for working pressures not exceeding 
100 lb. per sq. in. 

Type (E).—Acceptable for working pressures not exceeding 
450 lb. per sq. in. and temperatures not exceeding 750° F. 


Type (G).—Acceptable for working pressures not exceeding 
150 Ib. per sq. in. and temperatures not exceeding 500° F. 


(g) Where a dished end plate, concave to the pressure 
is fixed by a fillet welded lap joint, the width of the overlap, 
measured between the edges of the end plate and shell plate, 
is not to be less than three times the thickness of the end 
plate. The outside fillet weld is to be clear of the knuckle 
of the flange. 

Dished end plates convex to the pressure may be per- 
mitted, provided the thickness of the shell plate does not 
exceed § inch, and the width of flange is not less than four 
times the thickness of the end plate. 

Permissible forms of fusion welded circumferential 
joints for dished end plates are shown in Fig. 4. 


Fie. 4. Typrican ACCEPTABLE Meruops oF ATTACHING 
Disnep Enps To CYLINDRICAL SHELLS. 


T=thickness of dished end plate. 
NOTE :—Types (B) (C) and (D) are not accept? ble for Class 1 pressure 
vessels. Type (D) should only be used for Class 3 = vessels in 


which ¢ does not exceed 4 inch 
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(r) Where a dished end plate is fixed by a butt joint» 
and the thickness of an end plate exceeds that of the shell, 
the end plate shall be gradually reduced to the thickness of 
the shell plate for a length not less than twice the thickness 
of the end plate, measured from the centre line of the weld. 


4. Classification of Fusion Welded Pressure 
Vessels.—() Class 1. Pressure vessels made in accordance 
with the requirements of this class will be accepted only if 
they are constructed by firms whose names are included in 
the List of Firms recognised by the Committee for the manu- 
facture of Class 1 welded pressure vessels (Fusion Welding). 


(For Forge Welded Pressure Vessels see Section 6 
of the Rules.) 


Class 1 includes all fired and unfired pressure vessels 
for which the calculated working pressure on the shell, 
according to the formula given in clause 3 (c), requires a 
maximum permissible stress as given in Table 1. 

Approval of the following pressure vessels will only be 
given provided they be constructed and tested in accordance 
with Class 1 requirements :— 

Pressure parts of boilers, and all fired pressure 
vessels intended for working pressures above 50 lb. 
per sq. inch. 

In special circumstances relating to pressure, tempera- 
ture and service conditions, it may be considered necessary 
to include other pressure vessels in the Class 1 category. 


(b) Class 2. Approval of the following pressure vessels 
can only be given provided they be constructed and tested in 
accordance with Class 2 requirements :— 


(i) Fired pressure vessels intended for a working 
pressure not exceeding 50 Ib. per sq. inch. 

(ii) Pressure vessels requiring a maximum per_ 
missible stress as given in Table 1. 


(iii) Unfired pressure 
WP  T is greater than 90. 
where WP. is the proposed working pressure, 
in Ib. per sq. inch, 
T is the actual thickness of the shell 
plate in inches. 


vessels for which 


(iv) Unfired pressure vessels for which the 
working pressure is greater than 250 Ib. per sq. inch. 

(v) Unfired pressure vessels for which the 
working temperature of the contents is greater than 
300° F. 

(vi) Unfired pressure vessels of shell thickness 
greater than % inch. 
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(c) Class 3. ‘This class includes all unfired pressure 
vessels not included in Classes 1 and 2 for which the 
calculated working pressure on the shell, according to the 
formula given in clause 3 (c) requires a maximum permissible 
stress as given in Table 1. 


Section 2. Class 1. Requirements for Fusion 
Welding. 


{. Preliminary Conditions and Tests.—(«) In order 
that the name of a firm may be included in the List 
of Firms recognised by the Committee for the manufac- 
ture of Class 1 Welded Pressure Vessels (Fusion Welding), 
it will be necessary for the Surveyors to make a pre- 
liminary visit to the works for the purpose of inspecting 
the welding plant, equipment and procedure, also to arrange 
for the carrying out of a special series of tests as described 
in Section 2, clause 1 (d). Subsequently the Surveyors 
will report periodically to the Committee on the conditions 
which obtain at the works, and if considered necessary 
will carry out further tests. 


(6) The welding plant and equipment are to be of good 
quality and maintained in an efficient working condition. The 
welding apparatus is to be installed under cover and arranged 
so that the welding work may be carried out in positions 
free from draughts and adverse weather conditions. The 
procedure is to be such that there is regular and systematic 
supervision of the welding work, and the welding operators 
are to be subjected by the works officials to periodic tests 
for quality of workmanship. Records of these tests are to 
be kept and are to be available to the Surveyors for 
inspection. 


(c) The Works should be equipped with an efficient 
testing laboratory which should include apparatus suitable 
for carrying out tensile, bend and impact tests, micro 
examination of specimens and X-ray examination of the 
actual joints in pressure vessels. ‘The Works should also 
be equipped with a suitable heat treating furnace having 
satisfactory means for temperature control, but as an alter- 
native, arrangements may be made whereby pressure vessels 
can be heat treated elsewhere. 


(d) A series of special preliminary tests to demonstrate 
the quality of the welding work is to be carried out. The 
tests should include tensile, bend, impact, hardness and 
fatigue tests on specimens which should be prepared in a 
similar manner to that used in the making of longitudinal 
joints in pressure vessels. The Surveyors are to select 
portions of the test plates from which photomicrographs, at 
100 and 300 magnifications, are to be prepared representing 
the weld centre, fusion zone and plate. The test 
plates from which the specimens are taken, are to be 
X-rayed. 
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(e) A chemical analysis, including determination of 
oxygen and nitrogen content, is to be made of weld metal 
deposited in a sample joint in which the parent plate 
material is similar to that normally used in the manufacture 
of welded pressure vessels. A chemical analysis of the 
plates forming the sample joint should also be made, 
alternatively a guaranteed analysis obtained from the steel- 
makers will be accepted. 


(f) A full size welded pressure vessel is to be manu- 
factured under survey, and is to comply in every respect 
with the requirements for Class 1 pressure vessels. 


2. Class 1. Routine Tests for each Welded Pressure 
Vessel.—(«) Two test plates should be prepared for each 
pressure vessel. They should be attached to the shell 
plate in such a manner that the edges to be welded are a 
continuation and duplication of the corresponding edges of 
a longitudinal joint. ‘The welding process, procedure and 
technique are to be the same as employed in the welding of 
the longitudinal joint. Test plates are to be so supported 
during welding, that warping is reduced to a minimum. 

(b) The test plates are to be straightened before being 
subjected to the same heat treatment as given to the pressure 
vessel. 

(c) Test plates need not be prepared for the circum- 
ferential seams, except in cases where a pressure vessel has 
circumferential seams only, when two test plates are to be 
prepared, each having a welded joint which, so far as possible, 
is a duplication of the circumferential seams. 

(ad) The material for the test plates is to conform to the 
same specification as the shell plates of the pressure vessel. 

(e) The thickness of test plates is to be the same as that 
of the pressure vessel. 

(f) One test plate is to be cut up into test specimens 
as shown in Fig.5. All the specimens are to be cut from a 
plate of suitable length and are to comply with the test 
requirements detailed as follows :— 

(1) Tensile, all weld metal. (4) Impact (outer surface). 


(2) Bend. (5) Tensile (Joint). 
(3) Impact (inner surface). (6) Macro. 
Fig. 5. 


Retests.—If any of the tests fail, two retests are to 
be made on specimens cut from the second test plate. 


All retests are to comply fully with the test require- 
ments. 


(g) Tensile Test for Weld Metal. Specimen No. 1.— 


Diameter 
Tor ee Haare 

<5 3G r in. 
0°798 2°82 
0-564 2°0 
0505 1°79 
0479 | 1-70 
O°452 1°60 
0-487 1°55 
0-424 1°50 
0°399 1°41 


0°357 


Ultimate tensile strength of weld metal to be not less 
than minimum specified for plate. 


Minimum elongation on gauge length = 20 per cent. 
Minimum reduction of area = 35 per cent. 
(hk) Bend Test. Specimen No. 2.—Dimensions of 


specimen = 3 inch wide x 2 inch thick. To be cut fiush 
with the upper surface of the plate as shown in Fig. 6 :— 


To be bent cold through an angle of 180°, with the broad 
side of the weld forming the outside of the bend, until the 
distance between the parallel sides is not greater than 3 inch. 
The sharp edges of the specimen may be rounded off before 
bending. 


(i) Alternative Bend Test.—Two bend test specimensuf 
rectangular section are to be cut from the test plate, onc 
to be bent with the outer surface of the weld in tension, and 
the other with the inner surface in tension. 
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The specimens are to be cut transversely to the weld 
and are to have a width equal to 14 times the thickness of 
the specimen. The edges may be rounded off to a radius 
not exceeding 10 per cent. of the thickness of the specimen. 


In plate thicknesses not exceeding 13 inches, the thick- 
ness of the specimens should be equal to the thickness of 
the test plate. Where the plate thickness exceeds 1} inches, 
the specimens should, in all cases, have a thickness of 1} 
inches, and width of 1f inches. These should be prepared 
by discarding metal from the surfaces of the specimens 
which will be in compression when the test is applied. (See 
Figs. 7 and 8.) 


Where the thickness of the plate permits, the bend 
specimens may be prepared as shown in Fig. 9. 


For each specimen the weld reinforcement should be 
removed by buffing or machining so that the outer and 
inner surfaces of the weld are flush with the surface of 
the plate. 


Each specimen is to be bent cold without fracture 
through an angle of 180°, over a former having diameter 
equal to three times the thickness of the specimen. The 
distance between supports should be not more than 5:2 
times the thickness of the specimen. 


FIG. 6. 


BOTH SPECIMENS CuT FROM SINGLE PIECE OF PLATE 
FIG. 9. 


(j) Impact Test. Specimens Nos. 3 and 4.— 
Dimensions 0°394 inch square. One specimen to havea milled 
V notch cut in the centre of the outer surface of the weld 
and the other at the centre of the inner surface of the weld. 
Minimum 1ZOD value = 25 ft. Ib. 
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(k) Tensile Test for Joint. Specimen No. 5. 


Dimensions (Fig. 10) :-— 

When T is less than 1 inch :— 
L = 10 inches. 
1=w +} inch. R = 5 inch. 
B = J} inches. 
b= ¥ inch. 

When T is greater than 1 inch :— 
L = 12 inches. 


l=wt+tinch R=} inch. 
B = 13 inches. 
b = 1 inch. 


An equivalent form of test piece to the above may be 
accepted. 

The weld is to be machined flush with plates on both 
sides. 

Ultimate tensile strength to be not less than minimum 
specified for plate. 

(2) Macro Specimen. Specimen No. 6.—The specimen 
is to be etched across the full section of the weld, and 
examined by the Surveyor. 

(m) X-ray Examination.—X-ray photographs are to 
be taken of the entire length of each welded seam, both 
longitudinal and circumferential. The photographs are to 
be marked in such a way that the corresponding portion of 
the welded seam can readily be identified. The negatives 
are to be examined by the Surveyor who will indicate 
whether any rewelding is necessary. 


On completion of the rewelding, the affected portions 
of the seams are to be X-rayed. 


X-ray methods employed are to be sufficiently accurate 
to reveal a defect having a quantitative thickness equal 
to 2 per cent of the depth of the weld, and on each 
negative there is to be an indication of the relative shadow 
density corresponding to 2 per cent of the depth of 
the weld. 


3. Class 1. Heat Treatment. — Each pressure 
vessel is to be efficiently heat treated on completion of the 
welding and before the hydraulic test is carried out. 
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The heat treatment given to any pressure vessel may be 


either :— 
(1) Normalizing, in which the pressure vessel 


is heated uniformly to a temperature of 920° C. and 
allowed to cool slowly in still air. 

(2) Stress Relieving, in which the pressure vessel 
is heated uniformly to a temperature between 600° C 
and 650° C.,and allowed to cool slowly in still air. 


4. Class 1. Hydraulic Test.—For pressure vessels 
intended for working pressures up to 100 Ib. per square inch, 
the hydraulic test pressure is to be twice the working pressure. 
Where working pressures exceed 100 lb. per square inch, 
the hydraulic test pressure is to be 14 times the working 
pressure plus 50 lb. per square inch. 

Whilst under this test the pressure vessel is to be well 
hammered on both sides of, and close to, the welded seams. 


5. Modification of Requirements.—In the case of firms 
of large experience some modification may be permitted in 
regard to the requirements of Section 2, clause 1 and to the 
requirements relating to Routine Tests for Class 1 Welded 
Pressure Vessels. 

Section 8. Class 2. Requirements for Fusion 
Welding. 

1. Preliminary Conditions.—The welding of Class 2 
Pressure Vessels is to be done only by firms who satisfy the 
Committee that their works are properly equipped for the 
welding of pressure vessels. 

The welding plant is to be installed under cover and 
is to be maintained in an efficient working condition and 
adequate supervision of the welding work is to be provided. 


2. Class2. Routine Tests for each Welded Pressure 
Vessel.—(a) Two test plates should be prepared for each 
pressure vessel. They should be attached to the shell plate 
in such a manner that the edges to be welded are a 
continuation and duplication of the corresponding edges of 
a longitudinal joint. The welding process, procedure and 
technique are to be the same as employed in the welding of 
the longitudinal joint. Test plates are to be so supported 
during welding that warping is reduced to a minimum. 

(0) In cases where a number of Class 2 pressure vessels 
are made concurrently at the same works, and the plate thick- 
nesses do not vary by more than ,, inch, each 120 feet of welded 
seam, longitudinal plus circumferential, may be regarded 
as equivalent to one pressure vessel, the required number of 
test specimens being provided accordingly. 

In these cases the thickness of the test plates is to be 
equal to that of the thickest shell plate used in the con- 
struction of the pressure vessels. 


(c) The test plates are to be straightened before being 
subjected to the same heat treatment as given to the pressure 
vessel. 


(d) Test plates need not be prepared for the cir- 
cumferential seams, except in cases where a pressure vessel has 
circumferential seams only, when two test plates are to be 
prepared each having a welded joint which, so far as possible, 
is a duplication of the circumferential seams. 


(e) The material for the test plates is to conform to the 
same specification as the shell plates of the pressure vessel. 


(f) The thickness of test plates is to be the same as that 
of the pressure vessel. 


(g) One test plate is to be cut up into test specimens 
as shown in Fig. 11. All the specimens are to comply with 
the test requirements detailed as follows :— 

{ 
TENSILE. 


| 
| 
| BEND. 


! 


| TENSILE. 
BEnp. 


NICKED BEND. 


| 
| 
| 


Fic. 11. 


Specimens may be dressed in way of the weld and the 
sharp edges may be removed from the bend specimens. 


(h) Tensile Tests.—The shape of the specimens is to 
conform to the requirements of Section 2, clause 2 (k). 


The ultimate tensile strength of the joint is to be not 
less than the minimum specified for the plate. 


(7) Bend Tests.—The width of the bend specimens is 
to be not less than 14 times the thickness, and the mid 
portion of the specimens is to coincide with the centre line 
of the weld. One specimen is to be bent with the outer 
surface of the weld in tension, and the other specimen is to 
be bent with the outer surface of the weld in compression. 


In both cases the specimens are to be bent without 
fracture through 180° round a former, the diameter of which 
is not greater than 3 times the thickness of the specimen. 
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(k) Nicked Bend Test.—The specimen is to have a slot 
cut into each side of the weld. The specimen is then to be 
broken in the weld and the fracture is to reveal a sound 
homogeneous weld, substantially free from slag inclusions 
porosity and coarse crystallinity. 


(/) Retests.—If any of the tests fail, two retests are to 
be made on specimens cut from the second test plate. Ail 
retests are to comply fully with the test requirements. 


8. Class 2. Heat Treatment.—Where heat treatment 
is required to be carried out in respect of any pressure vessel 
(see Table 1), the requirements of Section 2, clause 3, are to 
be complied with. 


Pressure vessels for which the ratio of inside diameter 
in inches to the cube of the shell thickness in inches is less 
than 100 are to be efficiently heat treated. 


4. Class 2. Hydraulic Test.—For pressure vessels 
intended for working pressures up to 100 lb. per square inch, 
the hydraulic test pressure is to be twice the working pressure. 
Where working pressures exceed 100 |b. per square inch, 
the hydraulic test pressure is to be 14 times the working 
pressure plus 50 lb. per square inch. 


Whilst under this test the pressure vessel is to be well 
hammered on both sides of, and close to, the welded seams. 


Section 4. Class 3. Requirements for Fusion 
Welding. 

1. Preliminary Conditions.—The welding of Class 3 
Pressure Vessels is to be done only by firms who satisfy the 
Committee that their works are properly equipped for the 
welding of pressure vessels. 


The welding plant is to be installed under cover and is 
to be maintained in efficient working condition and adequate 
supervision of the welding work is to be provided. 


2. Class 3. Optional Routine Tests for each Welded 
Pressure Vessel.—(w) Pressure vessels which comply with 
the following test requirements, including heat treatment, 
will be allowed the maximum permissible stress given in 
Table 1 for Class 8 pressure vessels. 


The permissible stresses are reduced when heat treat- 
ment and routine tests are omitted. (See Table 1.) 


In the case of pressure vessels having a shell plate 
thickness not exceeding 3 inch, double fillet lap joints for 
the longitudinal seams will be permitted in conjunction 
with a maximum permissible stress as given in Table 1. 
In this case heat treatment and routine tests may be omitted. 
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(6) Two test plates should be prepared for each pressure 
vessel. They should be attached to the shell plate in such a 
manner that the edges to be welded are a continuation and 
duplication of the corresponding edges of a longitudinal 
joint. The welding process, procedure and technique are to 
be the same as employed in the welding of the longitudinal 
joint. Test plates are to be so supported during welding that 
warping is reduced to a minimum. 


(c) The test plates are to be straightened before being 
subjected to the same heat treatment as given to the pressure 
vessel. 


(d) The material for the test plates is to conform to the 
same specification as the shell plates of the pressure vessel. 


(e) The thickness of test plates is to be the same as that 
of the pressure vessel. 


(f) One test plate is to be cut up to provide one tensile, 
one bend and one nicked bend specimen. 


(g) Tensile Test.—The shape of the specimen is to 
conform to the requirements of Section 2, clause 2 (k). The 
ultimate tensile strength of the joint is to be not less than 
95 per cent. of the minimum specified for the plate. 


(A) Bend Test.—The width of the bend specimen is to 
be not less than 14 times the thickness, and the centre of the 
specimen is to coincide with the centre line of the weld. ‘The 
specimen is to be bent with the outer surface of the weld in 
tension, through an angle of 160° without fracture round a 
former the diameter of which is not greater than 3 times 
the thickness of the specimen. 


(7) Nicked Bend Test.—The specimen is to have a slot 
cut into each side of the weld. The specimen is then to be 
broken in the weld and the fracture is to reveal a sound 
homogeneous weld, substantially free from slag inclusions 
porosity and coarse crystallinity. 


(k) Retests.—lf any of the tests fail, two retests are to 
be made on specimens cut from the second test plate. All 
retests are to comply fully with the test requirements. 


(1) In cases where a number of Class 3 pressure vessels 
are made concurrently at the same works, and the plate thick- 
nesses do not vary by more than ,°; inch, each 120 feet of 
welded seam, longitudinal plus circumferential, may be 
regarded as equivalent to one pressure vessel, the required 
number of test specimens being provided accordingly. 


Tn these cases, the thickness of the test plates is to be 
equal to that of the thickest shell plate used in the con- 
struction of the pressure vessels. 


RULES FOR WELDED PRESSURE VESSELS. 169 


(m) Test plates are not required in the case of pressure 
vessels having circumferential welded seams only. 


8. Class 8. Heat Treatment.—Class 3. Pressure 
Vessels may be required to be heat treated, depending upon 
the details of design and the service for which the pressure 
vessels are intended. 


Where heat treatment is required to be carried out on 
any pressure vessel, the requirements of Section 2, clause 3, 
are to be complied with. 


4. Class 38. Hydraulic Test.—For pressure vessels 
intended for working pressures up to 100 lb. per square inch, 
the hydraulic test pressure is to be twice the working pressure. 
Where working pressures exceed 100 lb. per square inch, the 
hydraulic test pressure is to be 14 times the working pressure 
plus 50 Ib. per square inch. 


Whilst under this test the pressure vessel is to be well 
hammered on both sides of, and close to, the welded seams. 


Section 5. 
Vessels. 


Inspection of Fusion Welded Pressure 


Nore :—The following requirements are applicable to 
all classes of fusion welded pressure vessels. 


1. Electrodes.—(a) In the case of pressure vessels 
welded by the electric metallic are process, the electrodes are 
to be of a type conforming to the terms of the definition for 
fusion welds given in Section 1, clause 1 (a). 


(6) Electrodes intended for use in the construction of 
pressure vessels are to be stored in a dry place. In order to 
ensure that the quality of the electrodes is being consistently 
maintained they are to be subjected to a regular system of 
periodic testing and inspection. Where routine tests are 
frequently carried out in respect of pressure vessels made 
in the normal course of production, such tests may be 
regarded as meeting the requirements of this clause. 


(c) In cases in which it is proposed to use electrodes of 
larger size than % inch diameter, full particulars are to be 
submitted for consideration. 


2. Heat Treatment.—(«) The heat treatment of pressure 
vessels is to he carried out by placing the pressure vessels in a 
properly constructed furnace having satisfactory means of 
temperature control. 


(6) Where pressure vessels are of such dimensions that 
the whole length cannot be accommodated in the furnace at 
one time, the pressure vessels may be heated in sections pro- 
vided sufficient overlap is allowed to ensure the heat treatment 
of the entire length of the longitudinal seam. 


(c) Test plates should be heat treated in the same 
furnace and at the same time as the pressure vessels which 
they represent. In special cases, however, it may be per- 
missible to heat treat the test plates separately from the 
pressure vessels provided the Surveyor is satisfied with the 
means adopted to ensure that the following factors will be the 
same for the pressure vessels as for their respective test plates :-— 

Rate of heating. 

Maximum temperature. 

Time held at maximum temperature. 
Conditions of cooling. 

(d) Where a number of test plates are heated together 
in a furnace, care is to be taken to ensure that each plate is 
uniformly exposed to the heat of the furnace. 


(e) In cases where it is proposed to adopt special 
methods of heat treatment full particulars are to be sub- 
mitted for consideration. In such cases it may be necessary 
to carry out tests to show the effect of the proposed heat 
treatment. 


3. Welding Technique.—(«) Welding may be carried out 
by hand or by machine, and the current used in electric metallic 
arc welding may be direct or alternating. In welding branch 
pieces, pads and compensating rings, more than one run of 
weld metal is to be deposited. Longitudinal and circum- 
ferential seams may be reinforced by additional runs of weld 
metal but in the case of Class 1 pressure vessels, the outer 
layer of the reinforcement is subsequently to be removed by 
means of chipping or grinding. 


(6) The outer surfaces of the welds may be flush with 
the surfaces of the plates joined, but no objection will be 
raised if the total thickness at the centre of the weld is 
greater than the thickness of the plates, provided the change 
of section is gradual and there is no undercutting at the 
sides of the weld. 


(c) Each run of weld metal is to be thoroughly cleaned 
and free from slag before the next run is deposited. 


(d) In all Class 1 pressure vessels, the longitudinal and 
circumferential seams are to be welded from both sides of 
the plate. In the case of Class 2 and Class 3 pressure 
vessels which are too small to permit welding from the 
inside, special care should be taken to ensure full penetration 
of the first run of weld metal. In such cases it is recom- 
mended that a backing strip be provided on the underside 
of the joint. In order to satisfy himself regarding the 
penetration, the Surveyor may, if he considers it necessary, 
request that a sample joint be welded and cut open for his 
inspection. i 
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(e) The welding of pressure vessels is to be carried out in 
the downhand horizontal position. In the case of circum- 
ferential seams means are to be adopted to ensure compliance 
with this requirement. 


(f) In cases where it is proposed to adopt fusion welding 
processes in which it may not be possible to comply fully 
with the foregoing requirements regarding technique, full 
particulars are to be submitted for consideration. 


4, Fabrication.—(a) Before welding, the assembly is to 
be examined. The shape and size of the joints are to be in 
accordance with the approved design. The butting edges 
of the plates forming the longitudinal and circumferential 
seams are to be in line within a limit of 10 per cent. of the 
plate thickness, but in no case exceeding } inch for 
longitudinal joints and 45, inch for circumferential joints. 

(b) The attachment of branches should be examined 
before and after welding. 

(c) During fabrication, the Surveyor is to be provided 
with opportunities for seeing the actual deposition of weld 
metal. The joints are to be examined at various stages 
during construction. 

(a) On completion of the welding, the seams are to be 
thoroughly examined before being dressed or machined. 
Parts showing evidence of blow-holes, slag inclusions, 
unsatisfactory penetration, porosity, or any other defect, are 
to be cut out and rewelded, and excessive undercutting made 
good. 

(e) Each pressure vessel is to be calibrated for distortion. 
The calibration is to be made after the heat treatment has been 
carried out. The drum or shell is to be circular at any 
section within a limit of one per cent. of the designed 
internal diameter based on the difference between the 
maximum and minimum diameters of any section. Any 
departure from circularity is to be gradual and there is to 
be ne local flat in way of the welded seam. 


Section 6.—REQUIREMENTS FOR CONSTRUCTION 
AND TESTING OF FORGE WELDED PRESSURE 
VESSELS. 

1. Classification of Forge Welded Pressure Vessels.— 
(a) Class 1. Pressure vessels made in accordance with the 
requirements of this class will be accepted only if they are 
constructed by firms whose names are included in the List 
of Firms recognised by the Committee for the manufacture 
of Class 1 welded pressure vessels (Forge Welding). 


Class 1 includes all fired and unfired pressure vessels 
for which the calculated working pressure on the shell, 
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according to the formula given in Section 1, clause 8 (¢), 
requires a maximum permissible stress as given in Table 2. 


Approval of the following pressure vessels will only be 
given provided they be constructed and tested in accordance 
with Class 1 requirements :-— 

Pressure parts of boilers, and all fired pressure 
vessels intended for working pressures above 50 lb. 
per sq. inch. 

In special circumstances relating to pressure, tempera- 
ture and service conditions, it may be considered necessary 
to include other pressure vessels in the Class 1 category. 


(6) For Forge Welded Pressure Vessels not included in 
Class 1 the working pressure of the shell is to be calculated 
from the formula shown in Section 1, clause 3 (c), the 
maximum permissible stress being as given in Table 2. 


TABLE 2. 
Maximum PERMISSIBLE STRESSES IN THE LONGITUDINAL 
JOINTS OF ForGE WELDED PRESSURE VESSELS, FOR 
TEMPERATURES NOT EXCEEDING 650° F. 


Minimum | Minimum 
tensile tensile 
strength strength 
24 Tons per | 26 Tons per 
8q. in. 8q. in. 


11,2001h. | 12,200 lb. 


Unfired vessels. per sq. in. | per aq. in. 


CLASS 1. 
x: 10,600 tb. | 11,500 tb. 
Fired vessels. per sq. in. | per sq. in. 
Where shell thickness | 9,900 lb. | 10,800 lb. 
All is § in. and above. | per sq. in. | per sq. in. 
other ee | 
Classes. Where shell thickness | 9,200 Ib. | 10,000 Ib. 


is less than in. | per sq. in. | per sq. in. 


2. Class 1. Preliminary Conditions and Tests.—(a) 
In order that the name of a firm may be included in the 
List of Firms recognised by the Committee for the 
manufacture of Class 1 Welded Pressure Vessels (Forge 
Welding), it will be necessary for the Surveyors to 
make a preliminary visit to the works for the purpose of 
inspecting the welding plant, equipment and procedure 
also to arrange for the carrying out of a special series of 
tests as described in Section 6, clause 1 (d). Subsequently 
the Surveyors will report periodically to the Committee 
on the conditions which obtain at the works, and if con- 
sidered necessary will carry out further tests. 

(b) The welding plant and equipment are to be of good 
quality and maintained in efficient working condition. The 
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welding plant is to be installed under cover and arranged 
so that the welding work may be carried out in positions 
free from draughts and adverse weather conditions. The 
procedure is to be such that there is regular and systematic 
supervision of the welding work. 


(c) The Works should be equipped with an efficient 
testing laboratory which should include apparatus suitable 
for carrying out tensile, bend and impact tests, and micro 
examination. The Works should also be equipped with a 
suitable heat treating furnace having satisfactory means for 
temperature control, but as an alternative, arrangements 
may be made whereby pressure vessels can be heat treated 
elsewhere. 


(d) A series of special preliminary tests to demonstrate 
the quality of the welding work is to be carried out. The 
tests should include tensile, bend, impact, hardness and 
fatigue tests on specimens which should be prepared in a 
similar manner to that used in the making of longitudinal 
joints in pressure vessels. The Surveyors are to select 
portions of the test plates from which photomicrographs, at 
100 and 800 magnifications, are to be prepared representing 
the weld centre, and the plate remote from the weld. 


(e) A full size pressure vessel is to be manufactured 
under survey, and is to comply in every respect with the 
requirements for Class 1 Forge Welded Vessels. 


(f) In the case of firms of large experience some 
modification may be permitted in regard to the requirements 
of Section 6, clause 2 (d) above, provided satisfactory 
evidence is produced of successful results obtained by the 
firm’s welding methods, over an appreciable period. 


8. Class 1. Routine Tests for each Welded Pressure 
Vessel.—(a) The shell plates are to be left long enough to 
accommodate the following test specimens :— 

(1) Two Tensile specimens. a provision 


(2) Four Bend specimens. for revests. 


(b) Tensile Test.—The tensile specimens are to conform 
to the Standard Test Piece A, the mid portion of the test 
specimens coinciding with the weld. 

The ultimate tensile strength of both test pieces is to 
be not less than 95 per cent. of the minimum specified for 
the plate material. The elongation is to be not less than 
18 per cent on a gauge length of 8 inches. 


(c) Bend Tests.—The width of the bend specimens is 
to be not less than 14 times the thickness, and the centre of 
the specimens is to coincide with the centre line of the weld. 


Two specimens are to be bent in such a manner that the 
outer surface of the weld is in tension, and two specimens 
are to be bent with the outer surface of the weld in 
compression. 


In both cases the specimens are to be bent without 
fracture through 180° round a former, the diameter of 
which is not greater than 8 times the thickness of the 
specimen. 

Notr :—Some modification of the requirements 
contained in paragraphs (a), (b) and (c) may be permitted 
in circumstances such as are indicated in clause 2 (/). 


(d) Retests.—If any of the tests fail, two retests are 
to be made, both of which are to comply fully with the test 
requirements. 


(e) In the case of pressure vessels having circumferential 
joints only, no test pieces need be provided unless the internal 
diameter of the pressure vessel exceeds 4 ft. 6 ins., when a 
representative welded joint is to be made and cut up to 
provide the specimens detailed above. 


4. In the case of forge welded pressure vessels other 
than those included in Class 1 routine tests are not 
required in respect of longitudinal joints, but where the 
internal diameter of a pressure vessel exceeds 4ft. 6 ins. the 
manufacturer is to produce authoritative evidence of test 
results demonstrating that efficient circumferential welds 
of the proposed dimensions can be made consistently. 


5. Heat Treatment.—aAll forge welded pressure vessels 
are to be efficiently normalized in accordance with the 
requirements of Section 2, clause 3 (1). : 


6. Hydraulic Test.—Pressure vessels are to be sub- 
jected to a hydraulic test pressure of twice the working 
pressure. Whilst under this test the pressure vessel is to be 
well hammered on both sides of, and close to, the welded 
seams. 


7. Plate Thickness.—In the case of all pressure vessels 
the thickness of the shell plate is to be not less than } inch. 


8. Weld Thickness.—On completion of the welding 
the thickness at and adjacent to the weld is to be not less 
than the required thickness of the shell plate as determined 
from the formule for the Working Pressure given in 
Section 1, clauses 3 (c) and 3 (d). 


9. Heating.—The heating of plates for welding is to 
be carried out by means of a process which will provide a 
flame which will not be of an oxidizing character and will 
not tend to introduce impurities into the steel. Provision 
is to be made for careful control of the welding heat. 


Section 6 
WELDED PRESSURE VESSELS 


172 


LLOYD'S REGISTER OF SHIPPING, 


APPENDIX. 


List of Firms recognised by the Committee, for the 
manufacture of Class 1 Welded Pressure Vessels, as at 
October, 1946. 


Fusion Welding :— 
Babcock & Wilcox, Ld., Renfrew, Scotland. 


John Thompson (Wolverhampton), Ld., Wolverhampton, 
England. 


Sulzer Bros., Winterthur, Switzerland. 
Brown-Boveri, Ld., Baden, Switzerland. 
The Foster Wheeler Corporation, Carteret, N.J., U.S.A. 


The Sun Shipbuilding & Dry Dock Co., Chester, Pa., 
U.S.A. 


The Babcock & Wilcox Company, Barberton, Ohio, 
U.S.A. 


G. A. Harvey & Co. (London), Ld., London. 


Combustion Engineering Co., Inc., New York, U.S.A. 
(Works at Chattanooga, Tennessee). 


A. O. Smith Corporation, Milwaukee, Wisconsin, U.S.A. 
Ruston & Hornsby, Ld., Lincoln, England. 
Dominion Bridge Co., Ld., Lachine, Quebec, Canada. 


Daniei Adamson & Co., Ld., Dukinfield, Cheshire, 
England. 
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Henry Balfour & Co., Ld., Leven, Fife, Scotland. 
Aktiebolaget Lindho!mens Varv., Gothenburg, Sweden. 
Vancouver Iron Works, Ld., Vancouver, B.C., Canada. 
Farrar & Trefts, Inc., Buffalo, New York, U.S.A. 


The Broomside Boiler Works, Ld., Motherwell, Lanark- 
shire, Scotland. 


Canadian Vickers, Ld., Montreal, Canada. 
Avesta Jernverks Aktiebolag, Avesta, Sweden. 
John Inglis & Co., Ld., Toronto, Canada. 


Canadian General Electric Co., Ld. (Canadian Allis- 
Chalmers, Ld.), Davenport Works, Toronto, Canada. 


Ashmore, Benson, Pease & Co., Ld., Parkfield Works, 
Stockton-on-Tees. 


Cochran & Co., Annan, Ld., Annan, Scotland. 
Heilman Boiler Works, Allentown, Pa., U.S.A. 
John Brown & Co., Ld., Clydebank, Scotland. 


South Durham Steel & Iron Co. Ltd., Stockton-on-Tees, 
England. 


Forge Welding :— 
John Thompson (Wolverhampton) Ld., Wolverhampton, 
England. 
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Accessibility 


Additional manual pump in lieu of power 
driven pump 


Ballast pump direct bilge suction 
Bronze liners on shaft 


Bronze propellors 


Carburettors and vaporizers 
Commutators 

Compressed air receivers 
Couplings 


Crank webs, dimensions of 
Drip trays for separate fuel tanks 


Electric ignition 
Engines driving electric generators 
Exhaust pipes and silencer 


Filling pipes 
Fire extinguishing apparatus 
Fuel tanks and fittings... 


Gauze diaphragms at carburettor or 
air inlets 


Gauze diaphragms at openings on petrol 
tanks : ae oe rs 


Glass gauges 
Governor ... 


High tensile steel shafting 


Hydraulic testing of cylinder liners, 
water jackets and water passages ... 
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Lamps used for ignition or vaporizing ... 


Lubrication, forced 


Metal or metal-lined tray under engine 
in wood vessels 


Petrol and paraffin oil pipes 


Pumping arrangements ... 
Reversing gear and clutch 


Shafts, diameters of 
» crank 
» flywheel 
+, intermediate 
» screw 
», thrust 
» tube 
Shafts of special high tensile steel 
Spare gear 
Stern brush 


Surveys, periodical 
Test of machinery 


Vaporizers 


Ventilation of engine room 
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Water circulating pump strainer 
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AND SURVEY OF 
ENGINES. 


GENERAL. 

Section 1. In vessels propelled by Petrol or Paraffin 
Engines, the Rules as regards Machinery are the same as 
those relating to steam engines so far as regards the testing 
of material used in their construction and the fitting of 
sea connections, discharge pipes, shafting, stern tubes and 
propellers. Where it is proposed to depart from the require- 
ments of the Rules, the Committee will be prepared to give 
consideration to the circumstances of any special case. 


CONSTRUCTICN. 

Section 2. 1. In order to facilitate the inspection, 
plans in triplicate of the following items are to be submitted 
for consideration before the work is commenced :— 

(a) Crankshaft. 

(6) Clutch, reversing and reduction gear. 

(c) Screwshaft. 


(d) Fuel tanks not forming part of the structure of the 
vessel. (See ‘he Rules for Steel Ships, Section 
20D, clause 2.) 


(e) Fuel piping arrangements. 


(f) Bilge and ballast pumping arrangements. (See 
the Rules for Steel Ships, Section 34). 


2. The following points are to be observed in connection 
with the design of the engines. 

3. The shaft bearings, connecting rod brasses, the 
valve gear, the inlet and exhaust valves are to be easily 
accessible. 

4. The reversing gear and clutch are to be strongly 
constructed and easily accessible for examination and 
adjustment. 

5. In engines of above 60 B.H.P. which are not 
reversible and which are manceuvred by clutch, a governor 
or other arrangement is to be fitted to prevent racing of the 
engine when de-clutched. 

6. Engines intended for driving electric generators are 
to comply with the requirements of the Rules for Electrical 
Equipment, Section 2, clauses 1, 12, 16 and 17, where 
these are applicable. 

7. Where the lubricating oil for main engines is 
circulated under pressure, provision is to be made for 
efficiently straining the oil. Where strainers are on the 
discharge side of the oil pump a relief valve, in close circuit, 
is to be fitted between the pump and the strainer. 


The strainers or filters are to be capable of being 
cleaned without stopping the oil supply to the engines. 


8. In vessels intended for open sea service and fitted 
with engines over 350 B.H.P. in which the lubricating oil is 
circulated under pressure, a spare oil pump is to be supplied 
with all connections ready for immediate use, and two in- 
dependent means are to be arranged for circulating water 
through the oil cooler, where this is fitted. 


9. If the engines are of the closed-in type, they are to 
be so fitted that the contained Inbricating oil can be drained 
when necessary, and in wood vessels an easily drained metal 
or metal-lined tray is to be fitted to prevent leakage of 
either fuel oil or of lubricating oil from saturating the wood- 
work. 

10. Carburettors, where petrol is used, and vaporizers 
where paraffin is used, are to be so designed that when the 
engine is stopped the fuel supply is automatically shut off. 
If an overflow is provided in the carburettor or vaporizer, 
a gauze covered tray with means of draining it is to be fitted 
to prevent the fuel from flowing into the bilges. 

Strong metallic gauze diaphragms are to be fitted 
either between the carburettor (or vaporizer) and cylinders, 
or at the air inlets. 

11. If the ignition is electric, either by magneto or 
by coil and accumulator, all electric leads are to be well 
insulated and suitably protected from mechanical injury. 
The leads are not to be placed where they may be broughi 
into contact with oil or petrol. 


The commutator is to be enclosed, and the sparking 
coils are not to be placed where they can be exposed to 
explosive vapour. 

12. In paraffin engines where lamps are used for ignition 
or for vaporizing, these lamps are to be fixed by some 
suitable bracket, and the flame enclosed when in use. 

13. The water circulating pump sea suction is to have a 
cock or valve on the vessel’s skin placed on the turn of the bilge 
in an easily accessible position, and the circulating pipe is to 
be provided with an efficient strainer which can be cleared 
inside the vessel. The discharge overboard is to be fitted 
with a cock or valve on the vessel’s skin if it is situated 
under or near the load line of the vessel. 
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14. (a) The pumping arrangements are to be the same as 
would be required for steam vessels of similar size and power, 
with the exception that a bilge suction need not be fitted 
to the main engine water circulating pump. In the cases of 
vessels fitted with water ballast, the water ballast pump is to 
be fitted with a direct suction from the engine room bilges. 

(6) In open launches and in auxiliary vessels not 
greater than 80 feet Rule length, power pump suctions may 
be dispensed with, provided manual pumps be fitted for the 
purpose of efficiently draining each compartment which is 
situated below the upper deck. 

The manual pumps are to be workable from the upper 
deck, and the tail pipes are to be fitted with suction roses. 

The inside diameters of the tail pipes of manual pumps 
are to be } inch for every 25 feet of the Rule length plus 
one inch, No tail pipe is, however, to be less than 1} inches 
or need be more than 24 inches bore, except in vessels not 
greater than 25 feet Rule length, where they may be 1 inch bore. 

The diameters of the barrels of manual pumps are to 
be twice the diameter of their tai! pipes. 

15. Where the cylinder liners are made of bard close 
grained cast iron of plain cylindrical form, accurately 
turned on the outside as well.as bored on the inside, so that 
their sounduess can be ascertained by inspection, they need 
not be hydraulically tested by internal pressure. If, how- 
ever, they are made of complicated form, the question of 
testing is to be submitted. 

16. Thé water jackets of the cylinders, and the water 
passages of the cylinder covers and pistons are to be tested by 
hydraulic pressure to 30 Ib. per square inch and are to be 
perfectly tight at that pressure. 

17. The exhaust pipes and silencer are to be efficiently 
water cooled or lagged to prevent damage by heat, and if the 
exhaust is led overboard near the water-line, means are to he 
provided to prevent water from being syphoned back to the 
engine, 

18. If compressed air receivers are titted, they are to 
comply with the requirements of Section 6 (Rules for 
Heavy Oil Engines). 

19. The machinery is to be tried under full working 
conditions, the report stating the approximate speed of vessel, 
the number of revolutions of the engines at full power, both 
ahead and astern, and the lowest number of revolutions of 
theenines which can be maintained for manceuvring purposes. 


RULES FOR DETERMINING SIZES OF SHAFTS. 
Section 8. 1.—(a) The crank, intermediate and 
other shafts, if of ordinary mild steel having a tensile 
breaking strength of 28-32 tons per square inch, are to be 
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of not less diameters than those given by the following 
formule. The formule do not, however, take into con- 
sideration the possibility of severe torsional vibration stresses 
arising in the shafting and where the circumstances are such 
as to indicate that critical speeds will occur within the range 
of working speeds, the sizes of shafting are to be specially 
submitted for the consideration of the Committee. 

(b) Where shafts are proposed to be made of special 
high tensile steel, their sizes should be submitted for con- 
sideration. 

2. Crank Shafts.—The diameter of the crank shaft of 
the main engines is not to be less than that given by the 
following formula :— 

Diameter of crank 


shaft, in inches 


3 —_________ 
= 2 
or millimetres \/D xX(AS+BL) 
where I) = diameter of cylinder, in inches or 
millimetres, 


§S = length of stroke, in inches or 
millimetres, 


L. = span of bearings adjacent to a crank, 
measured from inner edge to inner 
edge, in inches or millimetres. 


The values of A and B given in Table I. apply to 
engines in which there are bearings adjacent to each side 
of each crank. If there are two cranks between consecutive 
bearings the same Rules will apply, but { will be the span 
of bearings from inner edge to inner edge adjacent to 
the two cranks. 


TABLE I. 
A Crous | 2 Crone Aes Smith eae For Ota 
ACTING OTING ——— 
Encines. |ExcInes. Sk | 8 
ee 2 a — = | ; — 
1,2,30r4Cyls.j|lor2Cyls| -025 022 | “028 | “024 
oe 3 , | 081 | 021 | -034 | 023 
a= 4°, | °085 “020 | "089 | 022 
25] 6, | 048 | “017 | 053 | 019 


3. For engines of the aforementioned types driving 
auxiliary machinery, the diameters of the crank shafts may 
be 5 per cent. less than given by the foregoing formula 
applying to main engines for open sea service. 

4, Crank Webs.—In solid forged shafts the breadth of 
the webs should vot be less than 1°33, and the thickness not 
less than *56 times the diameter of the shaft as found by 
the foregoing formula or if these proportions are departed 
from, the webs are to be of equivalent strength. 
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5. Intermediate Shafts.—The diameter of the inter- 
immediate shafts is not to be less than that given by the 
following formula :-—- 


Diameter of intermediate shaft, ) 


3 7 ; 
in inches or millimetres ... | ~_ C ,/ D x § 
where [) = diameter of cylinder, in inches or millimetres, 

S = length of stroke, in inches or millimetres, 


C is a coefficient found from Table Il. by interpolation 
from the values found for A :— 


where D = diameter of cylinder, in inches, 
S = length of stroke, in inches, 
d = diameter of fly wheel, in feet, 
R = revolutions of engines per minute, 
W = total weight of fly wheel, in tons. 


TABLE II. 
FOR SMOOTH WATER SERVICE. 
4 CYCLE 2 CYCLE Values of the Coefficient C 
SINGLE SINGLE where 
ACTING ACTING 
ENGINES ENGINES. | a—-oo25 | A=-0050 | A=0100 
2 Cyl. 1 Cyl. 240 "250 "256 
Ons —_— “200 "264 ‘270 
POF e 3 272 277 282 
Os, ees "298 “301 “304 
Sit; an 3 "322. 324 325 
Da) ie OLS 363 “364 "B65 
FOR OPEN SEA SERVICE. 
| 
4 CYCLE 2 CYCLE Values of the Coefficient C 
SINGLE | SINGLE where 
ACTING ACTING 
ENGINES. | ENGINES. § g—-0025 |A—0050 |A—0100 
2 Cyl |= = 1VGyf, 252 262 "269 
Siiy — "269: | 2276 "283 
Yo B. ig 286 | +291 296 | 
i. Sy 318 316 319 | 
fare | ras 338 340 | °341 
120; beetle “382 382 | +383 


6. If a separate fly wheel shaft is fitted its diameter is to 
be at least equal to that of the crank shaft. 


7. Thrust Shafts.—The diameter at the collars of thrust 
shafts transmitting torque is not to be less than 1°05 times 
that required for the intermediate shaft. Thrust shafts may 
be tapered down outside the collars to the diameter required 
for the intermediate shaft. 


8. Tube Shafts (shafts passing through stern tubes but 
not carrying the screw propellers).—The diameter of the tube 
shaft is not to be less than 1°05 times that required for the 
intermediate shaft, and any part of the shaft within the 
tube which may be exposed to sea water is not to be less 
than 1:075 times that required for the intermediate shaft. 


9. Screw Shafts (shafts carrying the screw propellers) 
—(a) The diameter of the screw shaft is not to be less than 
that given by the following formula :— 


Diameter of screw shaft, in inches or millimetres=a+-F 


where d is the diameter required for the intermediate shaft, 
in inches or millimetres, 


P is the diameter of the propeller, in inches or 
millimetres, 


C = 144 when the shaft is fitted with a continuous 
liner, or 


C = 100 when the shaft is not fitted with a con- 
tinuous liner. 


(6) Screw shafts which run in stern tubes may have the 
end forward of the stern gland tapered down to a diameter, 
at the coupling flange, of 1°05 times d. 


10. Bronze Liners on Shafts.—(a) The thickness of 
liners fitted on screw shafts, or on tube shafts, in way of the 
bushes, is not to be less than that given by the following 
formule :— 

d + 235 
a et oa: Ee 


where t is the thickness of the liner, in inches, 
t,, is the thickness of the liner, in millimetres, 


d is the diameter required for the screw or tube shaft 
under the liner, in inches or millimetres. 


(6) The thickness of a continuous liner between the 
bushes is not to be less than #t or #t,,. 


(c) Continuous liners should be cast in one piece or, if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner. 
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(d) Liners are to be carefully shrunk on, or forced on to 
the shafts by hydraulic pressure. Pins are not to be used 
to secure the liners. 

(e) If the liner does not fit tiyhtly between the bearings 
in the stern tube, the space between the shaft and the liner 
is to be charged or forced with a plastic material insoluble 
in water and non-corrosive. 

(f) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


11. Stern Bush.—The length of the bearing in the stern 
bush next to and. supporting the propeller is not to be less 
than 4 times the diameter required for the screw shaft under 
the liner. 


12. Couplings.— (a) The diameter of the coupling bolts 
at the joining faces of the couplings is not to be less than 
that: given by the following formula :— 


Diameter of coupling bolts, | _ ares: Dei 
in inches or millimetres... { Shon xt 


where d is the diameter required for the intermediate 
shafts, in inches or millimetres, 
n is the number of bolts in the coupling, 
r is the radius of the pitch circle of the bolts, in 
inches or millimetres 


(b) The thickness of the coupling flanges at the pitch 
circle cf the bolt holes is not to be less than the diameter of 
the coupling bolts, at the face of the coupling. The thick- 
ness of the screw shaft coupling flange is not to be less than 
+25 of the diameter required for the intermediate shaft. 


(c) The radius of curvature at the fillet where the flange 
starts from the shaft should not be less than *125 times the 
diameter of the shaft adjacent to the flange. 


(d) Where couplings are separate from the shafts, pro- 
vision is to be made to resist the astern pull. 


18. Bronze Propellers.—Where bronze is used for 
propellers or propeller blades, it is to comply with the 
requirements of Section 11 of the Rules for Quality and 
Testing of Materials. 


71, FENCHURCH SrrEET, Lonvon, E.C.3. 
17th October, 1946. 
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PETROL AND PARAFFIN TANKS AND 
CONNECTIONS. 
Section 4. 1. All fuel tanks and their fittings are 
to be in accordance with Section 20, Rules for Steel 
Ships, as far as applicable. 


2. Strong and readily removable metallic gauze dia- 
phragms are to be fitted at all openings on_ petrol 
tanks. 


3. Glass gauges are not to be fitted to fuel tanks 
containing either petrol or paraffin. 


4. Filling pipes are to be carried through the deck so 
that the gas displaced from the tanks has free escape to 
the atmosphere. 


5. Separate fuel tanks are to be provided with metal or 
metal-lined trays to prevent any possible leakage from them 
flowing into the bilges, or saturating woodwork. Arrange- 
ments are to be provided for emptying the tanks and 
draining the trays beneath them. For petrol tanks the 
trays are to be fitted with drains leading overboard where 
possible or they are to be gauze-covered trays with means 
for draining them. 


6. All petrol or paraffin fuel pipes are to be of annealed 
seamless copper with flexible bends. Their joints are to be 
conical, metal to metal. A cock or valve is to be fitted at 
each end of the pipe conveying the fuel from the tank to 
the carburettor.or vaporizer. The fuel pipes are to be led 
in positions where they are protected from mechanical 
injury and can be exposed to view throughout their whole 
length. 

7. The engine room, and the compartment in which 
the fuel tanks are situated, are to be efficiently ventilated. 

8. An approved fire extinguishing apparatus is to be 
supplied. 

Section 5. Spare Gear.—The items of spare gear 
to be carried for petrol and paraffin engines employed for 
essential services are to be equivalent to those required for 
heavy oil engines intended for similar services. 

PERIODICAL SURVEYS. 

Section 6. ‘The periodical surveys of the machinery 
are detailed on page 25 under “ Petrol, Paraffin, and Heavy 
Oil Engines.” 
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HEAVY OIL ENGINES AND THEIR AUXILIARIES. 


GENERAL. 


Section 1. In vessels propelled by heavy oil 
engines, the Rules as regards Machinery are the same 
as those relating to steam engines, so far as regards the 
testing of material used in their construction and the 
fitting of sea connections, discharge pipes, shafting, stern 
tubes, and propellers. 


CONSTRUCTION. 


Section 2. 1.—In vessels built under Special Survey 
and fitted with heavy oil engines, the main and auxiliary 
engines, boilers, steering engines, all pumps, evaporators 
and feed water heaters and pressure filters intended for 
essential services, and domestic boilers intended for working 
pressures exceeding 50 lb. per square inch or having heating 
surfaces greater than 50 square feet are also to be constructed 
under Special Survey. 


2. In cases of heavy oil engines being built under Special 
Survey, the distinguishing mark > will be noted in the 
Register Book in Red, thus :—>LMC or *BNE. 


3. In order to facilitate the inspection, plans in tripli- 
cate of the following items are to be submitted for con- 
sideration before the work is commenced :— 

(a) Crankshafts. 

(6) Clutch, reversing and reduction gear. 

(c) Screwshaft. 

(d) Air receivers. 

(e) Oil fuel pumping arrangements and oii fuel tanks 

not forming part of the structure of the vessel. 
(See the Rules for Steel Ships, Section 20D.) 


(f) Bilge and ballast pumping arrangements. (See 
the Rules for Steel Ships, Section 34.) 


4. The Surveyors are to examine the materials and 
workmanship from the commencement of the work until 
the final test of the machinery under full power working 
conditions ; any defects are to be pointed out as early as 
possible. 
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5. Where it is proposed to depart from the requirements 
of these Rules, the Committee will be prepared to give con- 
sideration to the circumstances of any special case. 

6. Any novelty in the construction of the machinery 
is to be reported to the Committee and submitted for 
approval. 

_ SINGLE ACTING ENGINES. 
RuLEs FOR DETERMINING SizEs oF SHAFTS. 

Section 8. 1.—(«) Thecrank, intermediate and other 
shafts, if of ordinary mild steel having a tensile breaking 
strength of 28-32 tons per square inch are to be of not less 
diameters than those given by the following formule. 

The formule do not, however, take into consideration 
the possibility of severe torsional vibration stresses arising 
in the shafting. 

Calculations of the torsional vibration characteristics 
for the dynamic system formed by the engine, shafting and 
propeller, also gearing or generators, where these are inter- 
posed, are to be submitted for consideration, together with 
plans of all shafting. These calculations should include 
frequency tables for the one and two node natural frequencies, 
also three node where necessary, and particulars of the firing 
order. In drawing up frequency tables, the single amplitude 
of swing should be taken as one radian at the first mass at 
the end of the engine remote from the driving end. ‘he 
vector summations are to be given for the relative angular 
displacements of the working cranks for all orders of vibration 
occurring at speeds less than 30 per cent. above the normal 
running speed. 

Similar calculations are to be submitted for heavy oil 
engines of 100 B.H.P. or more driving auxiliary machinery 
used for essential services at sea. 

In certain cases the Committee may consider it necessary 
for torsiograph readings to be taken from the machinery after 
fitting on board, for the purpose of verifying that serious 
critical speeds do not occur within the range of working 
speeds. 

(b) Where shafts are proposed to be made of special 
high tensile steel, their sizes should be submitted for con- 
sideration. 
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2. Crank Shafts.—The diameter of the crank shaft of 
the main engines is not to be less than that given by the 
following formula :— 


Diameter of Soca a, - 
Nalb, 1 es = 
ot millimetres | VD? x (AS + BL) 
where I) = diameter of cylinder, in inches or 
millimetres, 

S = length of stroke, in inches or 
millimetres, 

L. = span of bearings adjacent to a crank 
measured from inner edge to inner 
edge, in inches or millimetres. 

A and B are coefficients dependent upon 
the designed maximum and mean 
indicated pressures and are found 
from Table I. 

Where the designed maximum pressure and/or the 
designed mean indicated pressure are intermediate between 
the standard pressures given in Table I., the coefficients 
A and B are to be found by interpolation between those 
given in the Table. 


For heavy oil engines, with not more than three 
cylinders, driving auxiliary machinery the diameters of the 
crankshafts may be five per cent less than given by the 
foregoing formula. 

3. Crank Webs of Solid Forged Shafts.—In solid 
forged shafts the breadth of the webs should not be less 
than 1°33 times and the thickness not less than *56 times 
the diameter of the shaft as found by the foregoing formula, 
or, if these proportions are departed from, the webs are to be 
of equivalent strength. 


4. Crank Webs of Built Shafts.—(a) The dimensions 
of the crank webs of built shafts are not to be less than those 
given by the following formule :— 

625 x d 


h.= 
ripe Seas 
hone 


Where li is the thickness of the web, measured parallel to 
the axis, in inches or millimetres, 
t is the thickness of metal around the eyeholes 
measured radially, in inches or millimetres, 
d is the diameter required for the crank shaft, in 
inches or millimetres. 

(b) Crank webs are to be securely shrunk on the body 
pieces and crank pins. If dowels are not fitted at the 
junction of the body pieces and webs, the yield point of the 
material of the webs is to be not less than 14 tons per square 
inch, and the shrinkage allowance is to be between ;}, 
and +} of the diameter of the shaft. 
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5. Intermediate Shafts.—The diameter of the inter- 
mediate shafts is not to be less than that given by the 
formule :— 


For engines having a maximum 
pressure under 350 lb. sg ae a/ BLP. 
square inch. Diameter of | R 
intermediate shaft, in inches J (Table II.) 


For engines having a maximum 
pressure of 350 and under | 3 - 
500 Ib. per square inch. Dia- > = © pew & B-ELP. 


meter of intermediate aay 


in inches (Table 111.) 


For engines having a maximum } 
pressure of 500 to 700Ib. per | 3 /BHP. 
square inca. Diameter of pate af Rp. 
intermediate shaft, in tech} (‘Table 1V.) 


where B.H.P. = designed maximum brake horse 
power, 

R = revolutionsof engines per minute, 
C is a coefficient found from Tables II. or 
III., by interpolation from the values 
found for A, or from Table IV. by 
interpolation from the values found for 

A and the piston speeds. 


In using Tables II., III. and IV. the appropriate value 
of A is found thus :— 
pn eeaygeen hy oat 
W x d? x R? 
where [) = diameter of cylinder, in inches, 
§S = length of stroke, in inches, 
d = diameter of fly wheel, in feet, 
R = revolutions of engines per minute, 
W = total weight of fly wheel, in tons. 


Where a fly wheel is not fitted, but where there ure 
special balance weights at the crank webs, the value of A 
may be found from the formula :— 


us D’x S 


624 x Ww x fx PR? 
where I) = diameter of cylinder, in inches, 
S = length of stroke, in inches, 
r = radius of gyration of balance weights, in 
feet, 
R = revolutions of engines per minute, 


W = total weight of balance weights, in tons. 
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Where a flywheel and special balance weights are 
fitted, the value of A may be found from the formula :— 
= x Bos at 
(6-24 x wr? + Wa?) « R? 
6. Fly Wheel Shaft.—The diameter of the fly wheel 
shaft is to be at least equal to that of the crank shaft. 


7. Thrust Shafts.—The diameter at the collars of 
thrust shafts transmitting torque is not to be less than 1-05 
times that required for the intermediate shaft. Thrust 
shafts may be tapered down outside the collars to the 
diameter required for the intermediate shaft. 


8. Tube Shafts (Shafts passing through stern tubes but 
not carrying the serew propellers).—The diameter of the 
tube shaft is not to be less than 1°05 times that required for 
the intermediate shaft, and any part of the shaft within the 
tube which may be exposed to sea water is not to be less 
than 1-075 times that required for the intermediate shaft. 


9. Screw Shafts (Shafts carrying the screw pro. 
pellers).—(a) The diameter of the screw shaft is not to be 
less than that given by the following formula :— 


Diameter of screw shaft, in inches or millimetres = Rie 


where d_ is the diameter required for the intermediate 

shafts, in inches or millimetres, 

P is the diameter of the propeller, in inches or 
millimetres, 

C = 144 when the shaft is fitted with a con- 
tinuous liner, or 

C = 100 when the shaft is not fitted with a 
continuous liner. 

(b) Screw shafts which run in stern tubes may have the 
end forward of the stern gland tapered down to a diameter, 
at the coupling flange, of 1°05 times d. 

(c) Screw shafts for ships intended to have the notation 
“Strengthened for Navigation in Ice,” are to comply with 
the requirements of Section 40, clause 5, of Rules for Steel 
Ships. 


10. Bronze Liners on Shafts.—(a) The thickness of 
liners fitted on screw shafts or on tube shafts, in way of 
the bushes, is not to be less than that given by the 
following formule :— 

9°2 238 
—— 5 or i 1 
where t is the thickness of the liner, in inches, 
t,, is the thickness of the liner, in millimetres, 
d is the diameter required for the screw or tube shaft 
under the liner, in inches or millimetres. 


t 


(6) The thickness of a continuous liner between the 
bushes is not to be less than $t or t,.. 


(c) Continuous liners should be cast in one piece, or, if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner. 


(d) Liners are to be carefully shrunk on, or forced on to 
the shafts by hydraulic pressure. Pins are not to be used to 
secure the liners. 


(e) If the liner does not fit tightly between the bearings 
in the stern tube, the space between the shaft and the liner 
is to be charged or forced with a plastic material insoluble 
in water and non-corrosive. 


(f) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


11. Stern Bush.—The length of the bearing in the 
stern bush next to and supporting the propeller, is not to be 
less than 4 times the diameter required for the screw shaft 
under the liner. 


12. Couplings.—(a) The diameter of the coupling bolts 
at the joining faces of the couplings is not to be less than 
that given by the following formula :— 

Diameter of coupling bolts, Side 

in inches or millimetres... ial (au 
where d is the diameter required for the intermediate shafts, 
in inches or millimetres, 
n is the number of bolts in the coupling, 
r is the radius of the pitch circle of the bolts, in 
inches or millimetres, 


(b) The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter of 
the coupling bolts, at the face of the coupling. The thick- 
ness of the screw shaft coupling flange is not to be less 
than °25 of the diameter required for the intermediate 
shaft. 


(c) The radius of the curvature at the fillet where the 
flange starts from the shaft, should not be less than +125 
times the diameter of the shaft adjacent to the flange. 


(ad) Where couplings are separate from the shafts, pro- 
vision is to be made to resist the astern pull. 


13. Bronze Propellers——Where bronze is used for 
propellers or propeller blades, it is to comply with the 
requirements of Section 11 of the Rules for Quality and 
Testing of Materials. 


Section 8 
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TABLE I. FOR CRANK SHAFTS OF SINGLE ACTING ENGINES. 
| VALUES OF COEFFICIENTS. 
4 CYCLE 2 CYCLE = = 
SINGLE SINGLE 
lewd pe Sees Soap yaiel | MAXIMUM PRESSURE 400 LB. PER SQ. INCH. 
ENGINES. ENGINES. : ‘ - . — - 
ae na gy M.IL.P. 40 1b. M.I.P. 60 Ib. M.I.P. 40 Ib. M.L.P. 60 Ib. M.IL.P. 80 Ib. 
NUMBER NUMBER per sq. inch. per sq. inch. per sq. inch. per sq. inch. per sq. inch, 
oF oF —_—| - — — _ 
CYLINDERS. CYLINDERS. A B i B - B A B A 
1, 2, 3or4 lor2 017 -031 026 ‘031 013 -062 *025 -058 036 054 
5 or 6 3 027 028 036 -028 025 058 -038 “O54 -050 -050 
7or8 +4 -028 -028 -040 -028 026 *058 -040 “054 ‘061 048 
9 or 10 5 -030 -027 -044 *027 -028 -056 -048 “O51 -068 +047 
11 or12 6 “031 027 -045 027 - 027 -058 “051 “051 ‘070 -046 
— vd 033 +027 -049 *027 034 “054 -058 -049 -076 *045 
rete 8 -036 -027 -0353 -027 -038 *054 -064 -048 -079 -045 
oa.% 9 041 -026 -058 -026 043 -O51 -070 -046 -090 *042 
= 10 -045 -O24 065 024 *045 -O51 072 -046 099 041 
— 11 O44 +026 064 -026 -046 053 074 046 104 041 
a 12 045 -026 067 -026 -047 -053 -076 -046 109 “040 
— . a | -040 026 057 026 036 “O54 059 049 085 | +043 
i 2 da 28 vst 045 “024 061 024) O41 053 069 046 093 | -042 
tnd m1 | = 
= " Best cain 064 022 086 022 | = 060 “049 096 043 133 038 
‘Glaae ob 7 c eae be - 
= 10 “ 7 5 ; < = 
= Ville iequither, 071 -022 094 022 ‘O74 -046 “112 -040 | +142 037 
= 12 , oo . 
i aiehie tateiics 065 022 091 022 | 073 046 112 040 “147 037 
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TABLE I.—continued. FOR CRANK SHAFTS OF SINGLE ACTING ENGINES. 
VALUES OF COEFFICIENTS. 
4 CrcrE | 2 CrcLE 7 
GLE SINGLE 
joel Aotise MAXIMUM PRESSURE 500 TO 700 LB. PER SQ. INCH. 
Encives. ENGINES. | = - 
Sx. | ~— M.I.P. 40 Ib. | M.I.P. 60 Ib. | M.I.P. 80 1b. M.I.P. 100 Ib. M.I.P. 120 Ib. M.IL.P. 140 Ib. M.I.P. 160 Ib. 
NUMBER NUMBER per sq. inch, | per sq. inch. per sq. inch. per sq. inch. per sq. inch. per sq. inch. per sq. inch. 
OF oF _ _ _ - 7“ 
CYLINDERS. CYLINDERS. A B A B A B A B A B A B A B 
——- if 
1,2,8 0r4| lor2 030 067 046 -067 ‘061 -067 -076 067 -089 -067 “099 “067 +108 067 
5 or 6 3 042 -064 059 -064 -070 “064 -082 “064 “096 064 ‘lll 064 -120 064 
Zor8 4 045 062 “062 -062 ‘079 -062 -092 “062 110 -062 127 -062 +143 -062 
9 or 10 5 047 061 | -064 -061 -082 061 101 “061 121 “061 +1385 “061 -150 -061 
11 or 12 6 “049 061 -066 -061 “084 -061 +103 061 +123 “061 137 -061 153 061 
_ 7 051 -061 -068 “061 -086 “061 -106 061 125 -061 140 061 -156 -061 
—_ 8 -053 061 -070 061 -088 -061 -109 -061 -128 061 148 061 165 -061 
— 9 059 *058 -080 -058 “101 -058 +122 058 144 058 163 -058 181 -058 
_ 10 “064 057 088 -057 112 057 1384 -057 157 -057 178 -057 198 -057 
— 11 -066 056 091 056 “115 -056 *139 “056 161 056 182 -056 +208 056 
—_ 12 -069 056 093 056 “119 -056 “147 -056 “178 056 *202 056 +223 “056 
4 pe : 
= 2 Firing 076 054 105 054 136 054 “160 054 183 054 206 “O54 232 054 
together. 
6 = E 
—s 2 Firing -078 053 107 053 140 053 “164 “053 187 053 210 -053 237 -053 
together. 
8 . 
= 2 Firing 097 “050 133 -050 “170 -050 +208 -050 *229 -050 *258 “050 +292 -050 
together. 
10 
=. 2 Firing -107 “049 “141 049 “175 -049 +208 049 -242 049 +268 “049 +3038 -049 
together. 
12 
— 2 Firing -090 051 126 -051 “161 *051 +196 -051 +222 -051 248 -051 286 -051 
together. 
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TABLE II. FOR INTERMEDIATE SHAFTS OF SINGLE ACTING ENGINES. 


MAXIMUM PRESSURE UNDER 350 LB. PER SQ. INCH. 


4 CYCLE 2 CYcLE VALUES OF COEFFICIENT C WHERE 


Sincie Active |SinGLE AcTING | = 
ENGINES. ENGINES. 
| N F 
= — = +0015 A = 0025 A= “005 A =-010 A=015 Be oka 
NUMBER OF NUMBER OF 


BALANCE WEIGHTS. 


CYLINDERS. CYLINDERS, 


lor2 


83 or4 


2 Firing 
together. 


6 y 
2 Firing 4-12 4-19 4-32 4:50 4-68 5-18 
together. | . 


2 Firing 4-10 4-15 4-24 4-36 4-43 4-70 
together, | 
oir : bs ei Ee at q _| a 
10 | 
2 Firing 4-07 4-10 4-15 | 4-22 4-27 | 4-39 
together. | | | } 


12 | | | 


2 Firing 4-04 4-05 4-08 4-11 4-12 4-16 
torether. 
a a ee ae ae 
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TABLE III. FOR INTERMEDIATE SHAFTS OF SINGLE ACTING ENGINES. 


MAXIMUM PRESSURE 350 AND UNDER 5OO LB. PER SQ. INCH. 


4 CYcLE 2 CrcLE VALUES OF COEFFICIENT C WHERE 
SincLE Actinc SINGLE AcTING 
ENGINES. | ENGINES. 
ee = i is pa: ae o a NO FLY WHEEL OR 
NUMBER OF NUMBER OF A= "0015 A = "0025 A = "005 A= 010 A= 015 BALANCE WEIGHTS. 
OYLINDERS. CYLINDERS. 
| 
7 - a 7 | | | 
lor2 1 4:33 4-59 5-23 6°31 — = 
Bord 2 4-19 | 4-24 4-34 4-59 4°83 6-67 
5 or 6 3 4-16 4-18 4-22 4-32 4-42 5-08 
_ | 7 | 
7or8 4 4-10 4-14 4:18 4-30 4-40 4-90 
9 or 10 5 4-07 4-08 4-11 4:17 421 4-42 
1lorl2 6 4-06 4-06 4-08 4-11 4:13 4-23 
— 7 4-05 4-05 4-06 4-08 4-10 4-16 
_ 8 4-04 4-04 4-04 4-04 4-04 4-06 
—_ 9 4-03 4-03 4-03 4-03 4-038 4-03 
— 10 4-03 4-03 4-038 4-03 4-03 4-03 
— 11 4-02 4-02 4-02 4-02 4-02 4-02 
— 12 4-02 4-02 4-02 4-02 4-02 4-02 
4 
oe 2 Firing 4-19 4-29 4-59 5:00 5-26 6-55 
together. 
i F — = | = 
aa 2 Firing 4-18 4-23 4-41 4-66 4:81 5:41 
together. 
8 
aa 2 Firing 4-12 4:18 4-28 4-43 4-51 4-80 
together. 
10 | Z 
= : 2 Firing 4-10 4-12 4-18 4-27 | 4-31 4-43 
tozether. 
12 
a 2 Firing 4-05 4:07 4-10 4-14 415 4:20 
together. | 
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TABLE IV. FOR INTERMEDIATE 


2 Cyrcis Sincte Actinc EnGIneEs. 


LLOYD’S REGISTER OF SHIPPING. 


MAXIMUM PRESSURE 500 To 700 LB. PER SQ. INCH. 


| 
| VALUES OF 


Values of Coefficient C for the following Piston Speeds 


SHAFTS OF SINGLE ACTING ENGINES. 


4 CycLe Since Actinc EncIngs. 


NUMBER in feet per Minute. NUMBER = §§ VALUES OF hidiiats ee epeeMuaee isin 
oF oF — a 
eaaneeen os and ease 850 1000 ey be Bis ty sia; 850 1000 isla toove. 
| 0015 | 4-45 4-41 439° 437 || ieee 
os : | 0015 4-40 1-36 4-33 4-29 
lor2 0025 4-75 4-70 4-64 458 || 49 8 sw 
. » 8, 0025 466 4-59 4-50 4-45 
005 5-40 5-26 Bll 4-96 or ‘ : Y 
——— tee ree ash 4 4 | 005 5-16 4-95 4-78 464 
oy» a 2 010 5-72 5-34 5-05 4-81 
. 0025 4-37 4-33 4-29 426 || mi 33 
005 4-70 4-55 4-49 440 || 
‘ae nile ad ies pet 0015 4-97 4-26 4-23 4-21 
T3 re i. : ~ 5 0025 4-42 4-38 4:38 4-27 
bea rae a a aa 005 4-77 4-61 4-48 4:38 
oe : a3! ia 010 5-10 4-83 4-61 4-48 
4 005 4-38 431 4-25 4-21 --— ; 
010 4-61 4-47 4-38 4-26 
O15 4-75 152 4-38 £28 eps i pe — ee 
aa a ai ; = 0025 4-30 4-26 4-22 4-19 
pe Pa rp aos ses é 005 4-52 4-40 4-30 4-24 
- i oh a phe 010 4-75 4-58 4-38 4-28 
5 pe ae sp Fe pe 015 4-88 4-60 4-43 4-30 
015 438 4-24 “16 ae priante weirnt | 9°27 aes i as iis 
No Fly Wheel ojr 
4-47 4-32 4-21 4-13 
Speed ann re a 0015 4-17 414 4:13 4-12 
6 kes tac 4-10 4-06 a ne ‘poe via re sad pied 
wo niy Weel or t 4 45 joe ai — = 005 4-36 4-30 4-23 4-19 
Beles woe ‘010 453 4-36 4-28 4-21 
All Values in- 
ag dp 4-05 4-05 4-05 4-05 . cau ; 4-63 4-40 4°30 4°22 
2 Balance Weights. alaahe Weights. 1 4-87 4-52 4-34 4-94 
t 4-04 4-04 4-04 4-04 
9 a 4-03 4-03 4-03 4-03 -0015-—)- a8 4-11 4:10 4-08 
10 » |. 4:08 4-03 4-03 1-03 | 0025 | 418 4-15 4-12 4-10 
11 2 4-02 4-02 4-02 4-02 7 005 4-27 4-21 4-16 4-13 
12 od 4-02 4-02 4-02 4-02 -010 4-37 4:25 | 419 4-14 
: 0015 | 487 478 470 £68 TE en SA aden ah — —— 
i 535 5-18 5-02 4-87 ‘Baiance Weignt | 4°58 site «Sy a“ 
tor > -005 6-16 5-77 545 519 ae 
0015 | 443 4-37 4-30 4-26 jie he ia #06 #07 
6 0025 | 4-66 454 446 4-36 TT? keene a a been 
2 Firing as ae “79 ial ths rs 005 #n0 4-16 4-12 4-10 
| 010 dA 5-02 4-74 4-55 at 4:26 aes 7. pe 
0015 4-24 4-20 417 4-15 bes e Al ge ee n° “ , 
0025 4-32 4:27 4-22 4-18 Bauance Weights) 4°37 — 2 Sie Pie 
8 -005 4-53 4-38 4-27 4-21 — i- ia 
together. 010 4-70 4-48 4-32 4-24 || 0015 t0-015| 4-18 4-09 4-06 4-06 
O15 4-78 450 | 4-34 425 || 10 
Balance Weight|s.\ 4°99 4-60 4-39 427 | AA Mon h 4-14 4-10 4-06 
0015 4-12 4-09 4-08 407 | 
0025 4-16 4-13 4-10 4-08 ps ae? eae is 
10 005 4-24 4-18 4-13 4-08 ‘neluaing = - = 
aFirng | 919 4-32 4-21 4-15 #10 || A, | ete | sO? i haa as 
| 015 4-35 4-22 4-16 410 || oT | 
BalanceWeights.{ 4°42 425 | 4:17 412 || | ; 
0015 0-005 4-06 405 | 404 4-03 | 
12 = 010, 9-015 12 x | 405 4-05 4-05 4-05 
ie emai me Mg 4-06 4-05 4-04 
ance We:ghts. 
Section 3 


WWaAVY OTT, 


RULES FOR CONSTRUCTION & SURVEY OF HEAVY OIL ENGINES & THEIR AUXILIARIES., 189 


DOUBLE ACTING ENGINES. 
RuLes FOR DETERMINING S1ZES oF SHAFTS. 


Section 4. 1.—(a) Thecrank, intermediate and other 
shafts, if of ordinary mild steel having a tensile breaking 
strength of 28-32 tons per square inch, are to be of not 
less diameters than those given by the following formule. 


The formule do not, however, take into consideration 
the possibility of severe torsional vibration stresses arising in 
the shafting. 

Calculations of the torsional vibration characteristics for 
the dynamic system formed by the engine, shafting and 
propeller, also gearing or generators where these are 
interposed, are to be submitted for consideration, together 
with plans of all shafting. These calculations should mclude 
frequency tables for the one and two node natural frequencies, 
also three node where necessary, and particulars of the firing 
order. In drawing up frequency tables, the single amplitude 
of swing should be taken as one radian at the first mass at 
the end of the engine remote from the driving end. The 
vector summations are to be given for the relative angular 
displacements of the working cranks for all orders of vibra- 
tion occurring at speeds less than 30 per cent. above the 
normal running speed. 

Similar calculations are to be submitted for heavy oil 
engines of 100 B.H.P. or more driving auxiliary machinery 
used for essential services at sea. 

In certain cases the Committee may consider it necessary 
for torsiograph readings to be taken from the machinery 
after fitting on board, for the purpose of verifying that 
serious critical speeds do not occur within the range of 
working speeds. 

(b) Where shafts are proposed to be made of special high 
tensile steel, their sizes should be submitted for consideration. 


2. Crank Shafts.—Where the designed maximum 
and mean indicated pressures are 500 and 100 Ib. per 
square inch respectively, the diameter of the crankshaft 
of the main engines is not to be less than that given by 


the following formula :— 


Diameter of crank 


shaft, in inches =a D? x (AS + BL) 


or millimetres 
where [I = diameter of cylinder, in inches or millimetres, 

S = length of stroke, in inches or millimetres, 

L = span of bearings adjacent to a crank, measured 
from inner edge to inner edge, in inches or 
millimetres. 

A and B are coefficients found from Table V. 


Where the designed maximum and mean indicated 
pressures are other than 500 and 100 Ib. per square inch 
respectively, or where special arrangements of cranks and 
firing orders are adopted, also where balance weights are 
fitted to the crank webs and only light flywheels are fitted, 
the sizes of the shafting will be specially considered. 


For heavy oil engines, with not more than three 
cylinders, driving auxiliary machinery the diameters of the 
crankshafts may be five per cent less than given by the 
foregoing formula. 


3. Crank Webs of Solid Forged Shafts.—In solid 
forged shafts the breadth of the webs should not be less 
than 1°33 times and the thickness not less than *56 times 
the diameter of the shaft as found by the foregoing 
formula, or, if these proportions are departed from, the 
webs are to be of equivalent strength. 


4. Crank Webs of Built Shafts.—(a) The dimensions 
of the crank webs of built shafts are not to be less than those 
given by the following formule :— 


i= 625 x d 


Lo ee 
a 


where h is the thickness of the web, measured parallel to the 
axis, in inches or millimetres, 
t is the thickness of metal around the eyeholes, 
measured radially, in inches or millimetres, 
d is the diameter required for the crank shaft, in 
inches or millimetres. 

(v) Crank webs are to be securely shrunk on the body 
pieces and crank pins. If dowels are not fitted at the 
junction of the body pieces and webs, the yield point of the 
material of the webs is to be not less than 14 tons per square 
inch, and the shrinkage allowance is to be between ,}, and 
zh, of the diameter of the shaft. 


5. Intermediate Shafts.—Where the designed maxi- 
mum pressure does not exceed 500 Ib. per square inch, the 
diameter of the intermediate shaft is to be not less than that 
given by the formula :— 

Diameter of intermediate shaft, | it} X/ BHP. 
in inches ‘ aan 
Where B.H.P. =Designed maximum brake horse power, 
R= Revolutions of engines per minute, 
C is a coefficient found from Table VI. by 
interpolation from the values found for A and the piston 


speeds. 
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In using Table VI. the appropriate value of A is found may be found from the formula :— 
thus :— D’x S 
DiixcS A= §2ixwxr x R? 


A=W «dx R? 


where [) = diameter of cylinder, in inches, 
where [ID = diameter of cylinder, in inches, S = length of stroke, in inches, 

S = length of stroke, in inches, : r = radius of gyration of balance weights, in feet, 
R = revolutions of engines per minute, 


d = diameter of fly wheel, in feet, ; : 3 
w = total weight of balance weights, in tons. 


R = revolutions of engines per minute, 


W = total weight of fly wheel, in tons. Where a fly wheel and special balance weights are fitted 
the value of A may be found from the formula -— 
Where a fly wheel is not fitted, but where there are D’xS 


A= (6-24 x wr? + Wd?) x R? 


TABLE V. FOR CRANK SHAFTS OF DOUBLE ACTING ENGINES. 


special balance weights at the crank webs, the value of A 


500 LB. PER SQ. INCH MAXIMUM PRESSURE AND 100 LB. PER SQ. INCH MEAN INDICATED PRESSURE (TOP AND BOTTOM). 


2 CycLeE DouBLE AcTING ENGINES. 4 CrcLE DovsteE Actinc ENGINES. 
4 eee [a 3 
NUMBER ARRANGEMENT VALUES OF COEFFICIENTS. NUMBER ARRANGEMENT erabanitawly VALUES OF COEFFICIENTS. 
= oa sich pal FIRING ote ey: 7 
CYLINDERS. | CRANKS. A | B CYLINDERS. CRANKS. ; A B 
1 — — 063 044 
2 — => +104 -038 
» 4 ae | i 
| l 3 a = -094 -039 
+ 4 — | — “159 034 
Xx N 
—- 6 1 Ae 127 037 
1s Oylinder Ends 
17 dials Ge) oo 8 1 Ste hab@uher: -200 032 
Two Cylinder Ends i ' 
I 6 ol Tees together. “185 | 032 
' 
~ | Four Cylinder Ends Lae : 
i ee 8 aa Fire together. *B55 028 
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TABLE VI. FOR INTERMEDIATE SHAFTS OF DOUBLE ACTING ENGINES. 


500 LB. PER SQ. INCH MAXIMUM PRESSURE. 


- - | 
2 Crcte Dousie Actinc ENGINES. i 4 CrcteE DovsLE ActinG ENGINES. 
VALUES OF COEFFICIENT (eo FOR THE FOLLOWING | VALUES OF COEFFICIENT 2 FOR THE FOLLOWING 
NUMBER VALUES PISTON SPEEDS IN FEET PER MINUTE. | NUMBER Beebe a 4 PISTON SPEEDS IN FEET PER MINUTE. 
or oF seen STIS : = = | OF | OF oe : s és 
cal A. | | : A. 
eo ] eens: 850 | 1000 epee i aa AEE ecey 850 1000 san eee 
— - — t — —_— _ 
-OO15 | . +47 4:4 “44 
1 ce aa in pa pate -- 0015 4-59 4:57 4:55 4-52 
= . es 2 -0025 5-01 4-96 4-91 4-85 
0015 | 4:21 4-20 4-19 418 | : f : = 
2 0025 4-35 431 4-28 426 | 4 3 
ones a 005 £68 ave 66 448 | on 2 6 0015 4-54 4-52 4-47 4-44 
pene 6-38 499 ia pen om 0025 4-89 4-81 4-78 464 
2 0015 4-69 4-65 4-61 4:57 i oe - e ae igs ve 
Cranks at * od * . = 
; 0025 514 5-06 4-95 4-86 
SE Laie |: pe ridhs Sos : Cory tae 0025 554 5-41 5:27 515 
0015 411 411 | 410 4-09 
0025 | 4:17 4-16 4-14 4:13 
: 005 | 4-80 4-25 4-21 4-18 owen 4°58 a a 4:89 
010 | 4550 437 4-98 4:99 3 -0025 4:86 4-75 4-65 4-56 
O15 462 4-47 4-32 4:25 | peas oS 520 LOS fof EO 
Balance Weights}, 5°15 4-70 4-47 4-31 | |- 
-OO1S 4-20 4-18 4-16 | A15 0015 4-69 4-61 4:53 4-47 
0025 4-80 426 | 429 | 419 4 0025 db 4-89 4-74 4-62 
4 -005 | 453 ea 1 Maar 4-25 005 5-65 5-24 5:03 4:81 
| 
-010 4-78 4-56 4-40 4-30 
01D 4-91 4-63 4:47 4-32 
No riy Whestor}| pan 7 ey ae: 0015 4-09 4-08 4-07 4-06 
secstenrllaienecinas a jected. Bi ktik -0025 4:13 4-10 4-09 4:07 
0015 to 6025) 4-05 4-04 4-04 4-04 My -005 4-18 4-14 411 4-08 
5 -005 to -O15 4-10 4-07 4-06 4-05 || siittttansoes -010 4:23 4:17 4012 4-09 
Balanve Weights {| 4°16 4-10 4-07 4-06 ‘O15 4-26 4-18 4-13 4-10 
q = = No Fly Wheel or 4-34 4-21 4-14 4-11 
0015 to -0025| 4-06 4-05 4-04 4-04 oper CL 
6 -005 to -O15 4-12 4-09 4-07 4-05 " 
Peieindameet relist Le 4-11 4-08 4-06 0015 4-15 4:13 4-10 4-08 
recs) All Values, | a 5 0025 4-20 4-16 4:13 4-10 
7 No Hip Wiest or| 4°04 4-04 4-04 ee pao. 005 4-28 4-20 4-15 4-12 
—- | Balance Welgnts. - -l pice oe nee -010 4:35 4-23 417 4-18 
" 4-08 4-08 4-03 4-03 O15 4-38 4-24 4-18 4-13 
: 402 402 | 402 4-02 miasse Welshs}| 448 S2t 7s aot 
0015 4:19 417 | 415 4:18 
6 0025 | 4:27 4-23 4:19 4:16 6 0015 4-92 4:78 4:65 453 
| 
“005 | 4-45 4-31 4-24 4:19 ne ar * 
pe 010 4-60 4-40 4-28 4-21 Fiat _ 
O15 | 4-68 4-46 4-30 4-22 Ends 0025 5-31 5-06 4-84 4-67 
| Fire ti ther. = 
Balance Weights {| 4°91 4-54 4-35 7 ae eae 
0015 4-32 4-26 | 421 4-18 
8 0025 4-47 4:34 4:26 4-21 8 “0015 5:07 4-84 4-67 4:53 
| 005 | 4-64 446 | 4:81 4-23 4 
+ 010 4-80 4-52 4:35 4-25 cn 
015 4-86 4-55 4:37 4-26 Ends -0025 5:39 5-07 480 4-62 
Fire together. 
Tory Waelert! 5.08 4-62 4-40 4-28 Tere 
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6. Fly Wheel Shaft.—The diameter of the fly wheel 
shaft is to be at least equal to that of the crank shaft. 


7. Thrust Shafts—The diameter at the collars of 
thrust shafts transmitting torque is not to be less than 
1:05 times that required for the intermediate shaft. Thrust 
shafts may be tapered down outside the collars to the 
diameter required for the intermediate shaft. 


8. Tube Shafts (Shafts passing through stern tubes but 
not carrying the screw propellers).—The diameter of the 
tube shaft is not to be less than 1°05 times that required for 
the intermediate shaft, and any part of the shaft within the 
tube which may be exposed to sea water is not to be less 
than 1:075 times that required for the intermediate shaft. 


9. Screw Shafts (Shafts carrying the screw pro- 
pellers).—(a) The diameter of the screw shaft is not to be 
less than that given by the following formula :— 


p 


Diameter of screw shaft, in inches or millimetres=d + C 


where d_ is the diameter required for the intermediate 
shafts, in inches or millimetres, 


P is the diameter of the propeller, in inches or 
millimetres, 

C = 144 when the shaft is fitted with a con- 
tinuous liner, or 

C = 100 when the shaft is not fitted with a 
continuous liner. 

(b) Screw shafts which run in stern tubes may have the 
end forward of the stern gland tapered down to a diameter, 
at the coupling flange, of 1°05 times d. 

(c) Screw shafts for ships intended to have the notation 
“Strengthened for Navigation in Ice,” are to comply with 
the requirements of Section 40, clause 5, of Rules for Steel 
Ships. 

10. Bronze Liners on Shafts.—(a) The thickness of 
liners fitted on screw shafts or on tube shafts, in way of 
the bushes, is not to be less than that given by the 
* following formulee :— 
= or t, = oe Ll 

ay 32 
where t is the thickness of the liner, in inches, 
t,, is the thickness of the liner, in millimetres, 
d is the diameter required for the screw or tube shaft 
under the liner, in inches or millimetres. 

(b) The thickness of a continuous liner between the 
busbes is not to be less than ?t or #t,,. 

(c) Continuous liners should be cast in one piece, or if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner. 


Section 5 
HEAVY OIL 


(a) Liners are to be carefully shrunk on, or forced on to 
the shafts by hydraulic pressure. Pins are not to be used to 
secure the liners. 


(e) If the liner does not fit tightly between the bearings in 
the stern tube, the space between the shaft and the liner is 
to be charged or forced with a plastic material insoluble 
in water and non-corrosive. 

(f) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


11. Stern Bush.—The length of the bearing in the 
stern bush next to and supporting the propeller, is not to be 
less than 4 times the diameter required for the screw shaft 
under the liner. 

12. Couplings.—(a) The diameter of the coupling bolts 
at the joining faces of the couplings is not to be less than 
that given by the following formula :— 


EE mad 
+ / Sd xn XT 
where d is the diameter required for the intermediate shafts, 
in inches or millimetres, 
n is the number of bolts in the coupling, 
r isthe radius of the pitch circle of the bolts, in 
inches or millimetres. 


Diameter of coupling bolts, 
in inches or millimetres... 


(6) The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter of 
the coupling bolts, at the face of the coupling. The 
thickness of the screw shaft coupling flange is not to be less 
than °25 of the diameter required for the intermediate 
shaft. 

(c) The radius of the curvature at the fillet where the 
flange starts from the shaft, should not be less than *125 
times the diameter of the shaft adjacent to the flange. 


(d) Where couplings are separate from the shafts, pro- 
vision is to be made to resist the astern pull. 


13. Bronze Propellers.—Where bronze is used for 
propellers or propeller blades, it is to comply with the 
requirements of Section 11 of the Rules for Quality and 
Testing of Materials. 


GENERAL REQUIREMENTS FOR SINGLE AND 
DOUBLE ACTING ENGINES. 


Section 5. 1. Cylinder liners are to be tested 
internally by hydraulic pressure, over their whole length ; 
the pressure is to be not less than 100 lb. per square inch 
applied for a period of not less than 30 minutes. 
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2. The water jackets of the cylinders, and the water 
passages of the cylinder covers and pistons, are to he tested 
by hydraulic pressure to 30 1b. per square inch. 

3. The exhaust pipes and silencer are to be efficiently 
water cooled or lagged to prevent damage by heat, and if 
the exhaust is led overboard near the water-line, means are 
to be provided to prevent water from being syphoned back 
to the engine. 


4. The cylinders are to be fitted with safety valves 
loaded to not more than 40 per cent above the designed 
maximum pressure in the cylinders and discharging where 
no damage can occur. 

Cylinders not exceeding 6 inches diameter need not be 
fitted with safety valves. 

Where compressed air is not used for starting purposes 
safety valves need not be fitted on cylinders not exceeding 
8 inches diameter. 


5. The air compressors and their coolers are to be 
so made as to be easy of access for overhaul and adjustment 
and each compressor is to be fitted with a safety valve 
adjusted to the maximum working pressure. 


6. Where the fuel is injected into the cylinders by air 
pressure, one main air compressor should be provided for 
each main engine. 

In single screw vessels, an auxiliary air compressor 
is to be provided of sufficient capacity to enable the 
engines to be kept at work at not less than two-thirds 
of the normal sea power. 

In twin screw vessels where two sets of compressors 
are fitted, the auxiliary compressor is to be of sufficient 
capacity to cnable one main engine to Le kept at work at 
not less than two-thirds of its normal sea power. If in 
such engines each main compressor is sufficiently large to 
supply both engines, a smaller auxiliary compressor will be 
sufficient. 


7. A small auxiliary compressor, which does not 
require compressed air for starting up, is to be fitted for first 
charging the air receivers. 

8. At least one high pressure air receiver is to be 
arranged with connections to enable it to be used for fuel 
injection, in case the working receiver of either main engine 
is out of use from any cause. 

9. Where only one scavenging blower is fitted, 
alternative or duplicate means for driving the blower are to 
be provided ready for use. 


10. Where sea water is used for cooling the main 
andjor auxiliary engine cylinders, the water circulating pump 


sea suctions, both main and auxiliary, are to be provided 
with efficient strainers which can be cleared inside the 
vessel. 


11. In all vessels an additional water circulating pump 
is to be fitted and connected ready for immediate use. 


Not less than two sea suctions are to be provided for the 
pumps supplying circulating water for the main engines, 
fresh water coolers and oil coolers, one suction for the main 
pump and one for the stand-by pump. 


These suctions are to be low suctions, and one of them 
may be the ballast pump sea suction. 


12. In ocean-going vessels fitted with engines over 350 
BHP in which the lubricating oil is circulated under pressure, 
two lubricating oil pumps are to be fitted and connected 
ready for immediate use, each pump being of sufficient 
capacity for normal power. Where an oil cooler is fitted, 
the supply of cooling water may be taken from the main 
engine cooling water system, or alternatively the water is to 
be supplied by two pumps each of adequate capacity for 
normal power. One of these pumps may be a ballast or 
general service pump. 

13. Where the lubricating oil for main engines is 
circulated under pressure, provision is to be made for 
efficiently straining the oil. Where strainers are on the 
discharge side of the oil pump a relief valve, in close circuit, 
is to be fitted between the pump and the strainer. 


The strainers or filters are to be capable of being cleaned 
without stopping the oil supply to the engines. 


14. Engines intended for driving electric generators are 
to comply with the requirements of the Rules for Electric 
Propelling Machinery, Section 4, and of the Rules for 
Electrical Equipment, Section 2, clauses 1, 12, 16 and 17 
where these are applicable. 


AIR RECEIVERS AND PIPES. 


Section 6. 1. 
starting air are to be supplied of sufficient capacity to 
permit of twelve consecutive startings of each main engine 


Compressed air receivers for 


without replenishment. 

2, Cylindrical receivers for containing air under high 
pressure, used either for starting or for the injection of fuel 
in oil engines, may be made either of seainless steel or of 
welded, or riveted, steel plates. 

3. Welded Receivers.—Receivers of fusion or forge 
welded construction are to comply with the Rules for Welded 
Pressure Vessels. 
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4. Riveted Receivers.—Receivers of riveted construc- 
tion are to comply with the Rules for Cylindrical Boilers, 
but where end plates are dished to partial spherical form, 
subject to pressure on the concave side, and not fitted with 
stays, the following formula may be used :— 

wp = 276 x M a 
where ‘T= thickness of the end in inches after 
dishing, 
WP = working pressure in lb. per square inch. 
R = inside radius of curvature of the end in 
inches, which is not to exceed the 
diameter of the shell. 
S = ultimate tensile strength of the plates in 
tons per square inch. 

The inside corner radius is not to be less than four 
times the thickness of the end plate and in no case less than 
2°5 inches. 

Where the end is provided with a flanged manhole the 
thickness of the end in inches determined by the foregoing 
formula is to be increased by } inch and the depth of the 
manhole flange, measured in inches from the outer surface at 
the minor axis shall be not less than F = / JT. X W 

where TJ, = the required thickness of the end plate in 

inches. 
W =the minor axis of the manhole in inches. 


5. Seamless Receivers.—In the case of seamless 
receivers, the rules for material will be the same as for 
boiler shells, but the permissible extension may be 2 per cent. 
less than that required with boiler plates. 


The thicknesses of seamless receivers are to be verified 
by the Surveyor before the ends are closed in, and at this 
time the Surveyor is to select and mark the test pieces re- 
quired from either of the open ends of the tube. The test 
pieces are to be subjected to the same heat treatment as 
that given to the receivers. 


6. The permissible working pressure for seamless 
receivers is to be determined by the following formule :— 


-~-CxS$x(t-4) 
WP D 


for thicknesses of 3 inch and above. 


_Cx§x(@t—2) 
WP Sam » Wiacall 


for thicknesses below $ inch. 
where WP is the working pressure in lb. per square inch, 
S is the minimum tensile strength of the stee] 
shell plates in tons per square inch, 


t is the thickness of the shell plates in 32nds of 
an inch, 
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D is the internal diameter in inches, 
C =38'5 for receivers of thickness $ inch and above 
C=34'5 for receivers of thickness below § inch. 


7. Each seamless receiver is to be carefully annealed 
after manufacture, and before the hydraulic test. 


8. Each seamless receiver is to be subjected to a 
hydraulic test of twice the working pressure, which it shall 
withstand without permanent set. 


9. Each receiver made of riveted steel plates for 
pressures up to 300 lb. per sq. inch is to be tested by hydraulic 
pressure to 1} times the working pressure, plus 50 lb. per 
sq. inch. Where higher working pressures are used, the test 
pressure need not be more than 200 lb. per sq. inch above 
the working pressure. 


10. All receivers above six inches internal diameter 
are to be so made that the internal surfaces may be examined, 
and, wherever practicable, the openings for this purpose 
are to be sufficiently large for access. Means are to be 
provided for cleaning the inner surfaces by steam, or 
otherwise. 

11. Each receiver which can be isolated from a safety 
valve is to be provided with a suitable fusible plug to 
discharge the contents in case of fire. 


12. Each receiver is to be fitted with a drain arrange- 
ment at its lowest part, permitting oil and condensed water 
to be blown out. 


13. Oil or air pipes subjected to high pressure are to 
comply with the requirements for steam pipes, Section 13, 
clauses 7 and 16 (Rules for Engines and Boilers of 
Steam Vessels). 

Where solid drawn steel pipes are used and the material 
complies with the requirements of Section 16 of the Rules 
for Quality and Testing of Materials, the working 
pressure may be determined from the following formula: — 

WP = eo x 114 
where WP is the working pressure in lb. per square inch 
to which the pipes will be subjected, 
D is the internal diameter of the pipes, in 
inches, 
t is the thickness of the pipes, in 100ths of an inch. 

Pipes which are subjected to a working pressure up to 
1,000 lb. per square inch are to be tested hydraulically to at 
least twice the working pressure to which they will be 
subjected, and those subjected to a higher working pressure 
than 1,000 Ib. per square inch to an hydraulic test of at least 
1,000 lb. per square inch above their working pressure. 
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PUMPING ARRANGEMENTS. 

Section '7. 1. The pumping arrangements are to be 
the same as would be required for steam vessels of similar 
size and power. 

Where a bilge suction from the main water circulating 
pump is not fitted, a power pump direct bilge suction is to 
be fitted additional to the direct bilge suction required by 
Section 4,clause 5 (d) of the Rules for Engines and Boilers. 

These direct suctions are to be led from separate pumps. 

2. One bilge pump worked from the main engines will 
be sufficient, where the brake horse power does not exceed 350, 
provided that the independent power pump required by 
Section 4, clause 4 of the Rules for Engines and Boilers be 
fitted. 

3. Where the cooling water discharge from various parts 
of the engines is led to the bilges, special arrangements are 
to be made to deal with this water, in addition to the ordinary 
bilge pumping arrangements. 


MISCELLANEOUS. 

Section 8. 1. All oil fuel pipes, tanks and their 
fittings are to comply with the requirements of Section 20 
(Rules for Steel Ships). 

2. Special attention is to be given to the ventilation 
of the engine room. 

8. If the auxiliaries are worked by electricity, the cables, 
motors, control gear and electrical spares in connection with 
them are to be in accordance with the Rules for Electrical 
Equipment. 

4, All pipes conveying fuel oil are, as far as possible, 
to be made of steel or iron. 


SPARE GEAR. 
Section 9. In vessels engaged on ocean going 
service, the articles mentioned in the following list (so far 
as they are applicable) will be required to be carried, viz. :— 


*For a single screw ship a propeller, or two blades 
with studs and nuts for one blade. The propeller 
or blades may be of cast iron, except for ships 
having the notation “Strengthened for Navigation 
in Ice.” 

For Main Engines. 

*1 cylinder cover of each design used, complete with 
all valves, valve casings, springs and other fittings 
and, in addition, one complete set of valves for one 
cylinder, with their casings, springs and other 
fittings. 


For Main Engines—Continued. 
Fuel needle valves for half the number of cylinders 
of each engine. 
*1 piston complete, with all piston rings, studs and 
nuts. 
1 set of piston rings for one piston. 
*1 complete cylinder liner. 
Telescopic cooling pipes for one piston. 
*1 set of wheels for the cam shaft drive of one engine 
or six separate links with pins and rollers where 


chain drive is used for cam shaft or scavenge 
blower. 


1 set of studs and nuts for one cylinder cover of each 
design used. 

1 set of rubber rings for liner joints. 

2 cross head bearing bolts and nuts, or one gudgeon 
pin where trunk pistons are used. 

1 complete crank pin bearing. 

1 set of top end bearings. 

1 set of packings for one piston rod for Double 
Acting Engines. 

*1 piston rod for Double Acting Engines. 

2 crank pin bearing bolts and nuts of each size used. 

2 main bearing bolts and nuts. 

1 set of pads of each hand for one face of Michell 
Thrust Block. 

1 set of coupling bolts of each size used. 


For Main Engine Air Compressors and Pumps. 

1 set of piston rings for one piston of each size used 
in the air compressor. 

1 half set of suction and delivery valves for each size 
used in the air compressor. 

Not less than 10 per cent. of suction and delivery 
valves for the scavenge air pump where lift valves 
are used. 

1 impeller, impeller shaft and bearings where 
scavenge blowers are used. Where more than 
one scavenge blower is fitted, and one of these is 
additional to the required capacity of blower or 
blowers, under full working conditions, no spare 
parts need be supplied provided the additional 
blower is arranged to be easily substituted for the 
working blowers. 

1 set of bilge pump valves and seats. 

1 additional fuel pump or all working parts for one 
fuel pump. 


* Not required for Vessels engaged on short voyages. 
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For each size of Auxiliary Heavy Oil Engine. 
1 complete set of valves for one cylinder, with their 
springs and other fittings. 
Fuel needle valves for half the number of cylinders. 
1 set of piston rings for oue piston. 
1 set of studs and nuts for one cylinder cover. 


2 crosshead bearing bolts and nuts, or one gudgeon 
pin where trunk pistons are used. 


2 crank pin bearing bolts and nuts of each size used. 
1 complete crank pin bearing. 

1 complete top end bearing. 

2 main bearing bolts and nuts. 


1 set of piston rings for one piston of each size used 
in the air compressor. 

1 half set of suction and delivery valves for each 
size used in the air compressor. 


1 additional fuel pump or all working parts for one 
fuel pump. 


For Auxiliary Air Compressors. 


1 set of piston rings for one piston of each size used. 


1 half set of suction and delivery valves of each size 
used. 


71, FencauRCH Street, Lonpon, E.C.3. 
17th October, 1946. 
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For Auxiliary Pumps. 


1 set of valves of each size used for the liquid end of 
each pump. 


For Donkey Boilers used for essential services at sea. 
1 set of valves for the water end of the feed pump. 
1 valve lid for feed check. 
6 tube stoppers. 
1 set of oil fuel burner nozzles complete with atomisers 
etc., for one boiler. 


General. 

A quantity of assorted spuds, bolts and nuts. 

Steel bars and plates of various sizes. 

A length of pipe of each size used, for the fuel delivery 
and injection air pipes to the main and auxiliary 
power cylinders, and the air delivery from the main 
and auxiliary compressors to the receivers, with 
unions and flanges suitable for each. 


PERIODICAL SURVEYS. 


Section 10. The periodical surveys of the machinery 
are detailed on page 25 under “ Petrol, Paraffin, and 
Heavy Oil Engines.” 
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RULES FOR ELECTRIC PROPELLING MACHINERY. 


(For Tables, see pages 250-261). 


GENERAL. 

Section 1. In vessels propelled by electrical 
machinery, either wholly or partly by this means, the Rules 
with regard to machinery are the same as those relating to 
steam engines so far as regards the testing of material used 
in their construction and fitting of sea connections, suction 
and discharge pipes, shafting, stern tubes and propellers. 

The following rules are also to be observed. These 
relate to the electric propulsion equipment, with such 
references to the mechanical equipment as are required for 
the successful operation of the combined system. Such 
requirements are additional to those detailed in the appro- 
priate sections of the Rules. 


CONSTRUCTION. 

Section 2. 1. In vessels built under special survey 
and fitted with electric propelling machinery, the whole of 
the electrical machinery, including switch gear, control gear, 
cables, main and auxiliary generators, motors and exciters, 
are to be constructed under special survey. 

Any alterations and additions to the installation which 
are made are to be carried out under the inspection, and to 
the satisfaction, of the Surveyors. 

2. In the cases of electric propelling machinery to 
engines being built under special survey, the distinguishing 
mark > will be noted in the Register Book in red, thus :— 
*FLMC or ENE. 

3. In order to facilitate the inspection, the plans of the 
machinery, control gear, cables and electric circuits are to be 
submitted for approval. 

4. The Surveyors are to examine the materials and 
workmanship from the commencement of the work until the 
final test of the machinery under full power working 
conditions has been satisfactorily carried out. Any defects 
are to be pointed out as early as possible. 

5. Any novelty in the construction, operation or appli- 
cation of the machinery is to be reported to the Committee 
and submitted for approval. 

STEAM ENGINES FOR PROPULSION 
GENERATORS. 

Section 8. 1. Governing. -An efficient governor 
is to be incorporated, which is to be arranged so that when 
operating at rated speed and the rated load is thrown off, the 


maximum variation in speed is not to be sufficient to bring 
the emergency governor into operation, and the permanent 
variation is not to exceed four per cent of the rated speed. 

Nore :—Exhaust steam turbines working in conjunction 
with reciprocating engines require an emergency overspeed 
governor only. 


2. Speed Control—When the propeller speed is 
arranged to be varied by controlling the engine speed the 
control is to be arranged to permit increments and decrements 
of speed not exceeding one per cent of maximum speed 
between 50 per cent and 100 per cent of maximum rated 
speed. 

3. Maximum Speed.—The engines are to be capable of 
withstanding for five minutes without injury a speed of 
15 per cent in excess of the maximum rated speed. 


4. Emergency Governor.—An emergency overspeed 
governor, independent of the main governor, is to be 
arranged to trip the throttle valve when the speed exceeds 
the rated maximum running speed by not less than 10 nor 
more than 15 per cent. It is also to be arranged for hand 
tripping. 

5. Mixed Pressure Turbines.—If, in the case of a 
turbine, exhaust steam can be admitted to the lower stages, 
an automatic shut-off controlled by the governor and 
emergency trip is also to be provided. 


6. Bled Steam.—When provision is made for bleeding 
steam from the intermediate stages of a turbine, non-return 
valves, or positive shut off valves operated by the emergency 
governor, are to be fitted. 


7. Torque Limiting.—In cases where the arrangements 
permit a propelling motor to be connected to generating 
plant having a continuous capacity higher than the motor 
rating, means are to be provided to limit the continuous 
input to the motor to approximately five per cent above the 
torgue for which the shaft is approved, 


8. Lubricating Oil.—Steam turbine driven sets are to 
be provided with a suitable emergency supply of lubricating 
oil as required by Section 9 of the Rules for Steam 
Engines, to maintain Jubrication until the unloaded turbine 
comes to rest from its maximum rated running speed. : 
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9. Mechanical Balance.—The engines and generators 
are to be so constructed, erected and supported that when 
running at any and every working speed all revolving and 
reciprocating parts are well balanced so as not to give rise 
to any appreciable vibration. 


OIL ENGINES FOR PROPULSION GENERATORS. 
Section 4. 1. Governing.—<An efficient governor 
capable of rapidly shutting off the flow of oil fuel is to be 
provided. It is to keep the engine speed within seven per 
cent momentarily and three and a half per cent permanently 
at full speed when full load is removed. 

2. Critical Speed.—When coupled to the generator 
or generators, the combined set must not run in the 
vicinity of a serious critical at any designed running speed, 
or range of speeds. 

Calculations of the torsional vibration characteristics 
for the dynamic system formed by the engine and generator 
or generators are to be submitted for consideration, together 
with plans of all shafting. 

These calculations should include the particulars re- 
quired by Sections 3 and 4, clause 1 (a) Rules for Heavy 
Oil Engines. 

In certain cases the Committee may consider it necessary 
for torsiograph readings to be taken from the machinery 
after fitting on board, for the purpose of verifying that 
serious critical speeds do not occur within the range of 
working speeds. 

3. Rating.—The engine is to be capable, for periods 
of one hour, of developing a load 10 per cent above its 
rated output within the limits of variation in speed defined 
in clause 1 without undue heating of the engine or other 
mechanical trouble. The rated output in B.H.P. (unless 
otherwise approved) is to be the load required to drive the 
generators and all direct coupled auxiliaries at their 
continuous maximum rating for a period of 12 hours when 
working with a barometric pressure of 80 inches of mercury 
and a surrounding air temperature of 62° F. (16°7° C.). 


GENERAL REQUIREMENTS OF ELECTRIC 
PROPULSION MACHINES. 

Section 5. 1. Insulation.—(a) All windings are to 
be insulated and treated to resist moisture, sea air and oil 
vapour. ; 

(b) All windings are to be insulated from the frame 
with mica or micanite. Where it is desired to use other 
types of insulation, particulars regarding the behaviour, 
properties and life of the materials are to be submitted for 
consideration. 

2. Terminals.—The terminals are to be so secured and 
spaced or shielded that they cannot be accidentally earthed, 
short circuited or touched. Cable conductors are to be 
furnished with appropriate sweating sockets. 
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3. Coolers.—If water coolers are employed they are to 
be arranged so as to prevent leakage or condensation from 
cooler tubes from entering the machines. 

4. Thermometers.—Machines having an_ enclosed 
ventilating system or ducts for the exhaust air are to be 
fitted with thermometers for recording the temperature of 
the ventilating air as it leaves the machine. 

5. Ventilation—Ample provision is to be made for 
supplying cool air to and removing hot air from the machine 
and to avoid as far as practicable any intake of moist or 
oil-laden atmosphere. 

Where the machines are not ventilated by a closed 
system, using water coolers, they are to be ventilated with 
cooling air not exceeding 113°F. (45°C.). In cases where 
the ventilating air exceeds 113° F. the permissible temperature 
rise of the machine is to be reduced by an amount equal to 
the excess temperature. 

6. Heating when Idle.—aAll generators of 500 kw. or 
motors of 500 S.H.P. and over, are to be provided with 
efficient means for heating the windings, either electrically 
or otherwise, to prevent condensation when idle. If steam 
pipes are used for this purpose, the joints are not to be 
within the machine. 

7. Shaft Currents.—Means are to be taken to prevent 
the formation of circulating currents which might flow 
between the shafts and the bearings. 

8. Excitation.—(«) Systems dependent on the auxiliary 
generators for excitation are to be capable of manceuvring 
and of maintaining power at all times with a fall of 10 per 
cent of excitation voltage at the bus-bars. 

(6) For large equipments an alternative means of 
excitation is to be provided. The auxiliary generators 
may constitute this reserve. 

9. Facilities for Inspection and Repair.—For the 
purposes of inspection and repair, provision is to be made for 
the withdrawal and replacement of the field coils of direct 
current machines and salient pole alternating current 
machines, and for sufficient access to stator and armature 
coils. Facilities are to be provided for supporting the motor 
shaft to permit the withdrawal and inspection of bearing 
bushes. Wear-down gauges are to be supplied for generators 
of 1,000 kw., and motors of 1,000 8.H.P., and over. 

10. Mechanical Protection.—Suitable handrails or 
screens are to be provided to prevent personal injury or the 
entrance of extraneous bodies. All live parts in excess of 
250 volts to earth, are to be suitably guarded or enclosed. 
Machines are to be amply protected against drip and 
mechanical damage. 
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11. Lubrication.—(a) Means of lubrication are to be 
efficient at all running speeds and all normal working oil 
temperatures, and with the ship inclined from the normal at 
any angle up to 15° transversely and 10° longitudinally, and 
with rolling up to 224° from the vertical without the 
spilling of oil. 

(b) Oil flingers or other suitable means are to be provided 
to prevent the lubricant from creeping along the shaft or 
otherwise gaining access to the insulation of the machine or 
any live part thereof. 

(c) Every self-lubricated sleeve bearing is to be pro- 
vided with a suitable overflow which, while permitting 
efficient lubrication when the machine is running, is to 
prevent the bearing from containing an excess of oil. 
Every self-lubricated bearing is to be fitted with an 
inspection lid and means for visual indication of the oil 
level. Where forced lubrication is employed, an alternative 
means of lubrication, such as oil rings or an oil reservoir, is 
to be provided if no warning device is fitted, or a period of 
30 seconds elapses before the machine comes to rest after 
the interruption of the oil supply. 

The lubrication of propulsion motor bearings is to be 
effective at trailing speeds under all conditions of oil 
temperature. 

12. Position in Ship.—(«) The machines are to be 
placed in well-ventilated compartments in which inflammable 
gases cannot accumulate, and in such a position as to be clear 
of all inflammable material. Unprotected woodwork or other 
combustible material is not to be fitted within a distance of 
12 inches measured horizontally from, or within 4 feet 
measured vertically «bove the machines. 

(b) The machines are to be placed in positions in which 
they are not exposed to risk of mechanical injury or to 
damage from water, steam or oil, and in all vessels engaged 
on open sea service they are preferably to be placed with their 
axes of rotation in a fore and aft direction. If placed 
athwartships end play is to be reduced to a minimum and 
provision made for the end thrust due to rolling of the vessel. 

(c) Ventilation ducts are to be so arranged that water or 
extraneous bodies cannot drop into the machines. 


13. Foundations and Bilges.—(a) Plans of the seatings 
for the main propulsion generators and motors, are to be 
submitted for approval. 

(b) Special means are to be provided to prevent the 
accumulation of bilge water under the machines and a direct 
bilge suction should be fitted in the main motor room. It is 
recommended that permanent means of illumination of the 
bilges under the machines be provided. 


14. Maneuvring.—The torque available for manceu- 
vring is to be reasonably in excess of the trailing action 
of the propeller to enable the latter to be stopped or reversed 
in a reasonable time when the vessel is travelling at maximum 
service speed. 

15. Plant to be Earthed.— The bed-plates and frames 
of the machines are to be effectively earthed, and insulation 
is not to be interposed between the prime movers and the 
generators. 

ALTERNATING CURRENT SYSTEMS. 

Section 6. 1. Limiting Pressures.—he pressure, 
under normal working conditions, at any part of the system 
for equipments not exceeding 15,000 S.H.P. per shaft is not 
to exceed the following values. 

Between lines... 3,500 volts. 
Toearth ... Sat 2,020 volts. 

Proposals involving higher voltages for larger equipments 
are to be submitted for consideration. 

2. Stator Laminations.—(a) Laminations are to be 
securely clamped, and are to be efficiently and permanently 
supported around the whole of the periphery. 

(6) Laminations are to be suitably insulated from one 
another with an approved durable material. 

3. Propulsion Generators.—(w) The ratings and 
limits of permissible temperature rise for alternators are 
to conform to Appendix 4. If the ventilating air exceeds 
118° F. (45° C.) the permissible temperature rise is to be 
reduced by an amount equal to the excess temperature. 

Where sea water cooling is used the temperature rises 
specified in Appendix 4 may be increased by 18° F. (10° C.) 
provided that the maximum temperature of the air entering 
the machine does not exceed 104° F. (40° C.) when using 
sea water at 85° F. (29°5° C.). 

(b) Machines of 5,000 k.v.a. and over, or machines 
having an axial core length of one metre or over, are to have at 
least three embedded temperature detectors and a temperature 
indicating instrument. Detectors of this type should be fitted 
to smaller machines where practicable. 

(c) Suitable space is to be provided for the removal of 
the rotor for the inspection of the rotor and stator. 

(d) Stator and rotor windings are to be suitable for 
manceuvring in accordance with clause 6 (6) of this Section 
without impairment. 

4. Propulsion Motors.—(a) The ratings and limits of 
permissible temperature rise for motors are to conform to 
Appendix 4. 

Where the temperature of the cooling air exceeds 
113° F. (45° C.) the permissible temperature rise is to be 
reduced by an amount equal to the excess temperature. 
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Where sea water cooling is used the temperature rises 
specified in Appendix 4 may be increased by 18° F. (10° C.) 
provided that the maximum temperature of the air entering 
the machine does not exceed 104° F. (40° C.) when using sea 
water at 85° F. (29°5° C.) 

(b) The collector rings and rotor terminals of synchronous 
type motors are to be suitably insulated for the voltage induced 
during manceuvring. Insulating barriers are to be provided 
where necessary. 

(c) Induction rotor windings of synchronous type motors, 
used for manceuvring purposes, are to be mechanically strong 
and of ample section to prevent over-heating during repeated 
manceuvres in accordance with clause 6 (6) of this Section. 

(d) Provision is to be made for machining the collector 
rings or for their easy removal for that purpose. 

(e) Machines of 5,000 S.H.P. and over, or machines 
having an axial core length of one metre or over, are to have at 
least three embedded temperature detectors and a temperature 
indicating instrument. Detectors of this type should be fitted 
to smaller machines where practicable. 

5. Stability.—The motors and generators are to be 
designed and arranged to maintain electrical stability and 
to remain in step under all normal conditions of running. 

6. Excitation.—(a) Exciters, balancers, boosters and 
movors for driving them are to conform to Appendix 3, 
except that for all ocean-going ships and ships operating in 
tropical waters the temperature rise, measured by thermo- 
meter at the rated load, is not to exceed the limit shown in 
the following schedule :— 


! 
TEMPERATURE RISE. 


ee ee 
| Class A Insulation. | Class B Insulation. | 


Windings (other 
than single- 
layer field 
windings with 
exposed sur- 
faces) and cores 
with which they 
are in contact 63°F. (35°C.)| 81°F. (45° C.)_ 

| Single-layer field 

| windings with 

exposed sur- 

faces ... s+) 81° F. (45° C,)| 108° F. (60° C.) 

| Commutators .... 72° F. (40° C.)| 72° F. (40° C.) 


Where the ventilating air adjacent to the machine 
exceeds 113° F. (45° C.) the permissible temperature rise of 
the machines is to be reduced by an amount equal to the 
excess temperature. 
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(6) After a full load run of the complete equipment, for 
not less than three hours, followed by a full speed reversal 
and five normal manceuvres within a period of 30 minutes, 
the temperature rise of any machine supplying the extra 
excitation required for alternating current systems, is not to 
exceed that permitted in the preceding clause by 18° F.(10°C.), 

Ample margin in the temperature rise of machines is 
to be allowed for inadvertent delay in the operations of 
manoeuvring referred to above. 

(c) Field windings and all machines supplying over- 
excitation during manceuvring are to be capable of with- 
standing the excess current over a reasonable period, to allow 
for inadvertent delay during a reversal operation, without 
impairment, after attaining the temperature rise corre- 
sponding to normal continuous working. 

(d) Negative boosters are, when necessary, to be provided 
with overspeed protection. 

(e) The strength of shafts and couplings of exciting 
machines for alternating current equipments is to be suitable 
for the increased output necessary during manceuvring. 


DIRECT CURRENT SYSTEMS. 

Section 7. 1. Limiting Pressures.—For equip- 
ments not exceeding 15,000 8.H.P. per shaft the pressure to 
earth at any part of the system under normal working 
conditions is not to exceed 600 volts. The voltage of any 
single armature is not to exceed 1,000. 

Proposals involving higher voltages for larger equip- 
ments are to be submitted for consideration. 


2. Propulsion Generators and Motors.—The ratings 
and limits of permissible temperature rise are to conform to 
Appendix 4. 

Where the temperature of the cooling air exceeds 
118° F. (45° C.) the permissible temperature rise is to be 
reduced by an amount equal to the excess temperature. 

8. Brush Gear.—The brushes are to be staggered 
longitudinally to prevent the formation of ridges on the 
commutators and arranged in such manner that in multipolar 
machines every part of the commutator working surface 
is swept by an equal number of positive and negative 
brushes. 

Brush gear is to be mounted on the frame or bed-plate 
of pedestal-bearing machines having an output of 150 kw. 
per 1,000 revolutions per minute and above. 

4, Excitation—The arrangements for motor and 
generator excitation are to be such that if the motor 
excitation circuit is opened by a switch or contactor the 
generator excitation is simultaneously opened or the generator 
voltage is immediately reduced to zero. 


eoe@eo a UVlUmDt 
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5. Overspeed Protection. — Overspeed protection 
devices are to be arranged to interrupt the supply of power, 
and the armatures are to be suitably constructed to prevent 
damage due to temporary overspeeding, where the system 
permits excessive overspeeding at light loads. 


GENERAL REQUIREMENTS FOR PROPULSION 
CONTROL GEAR AND SWITCHBOARDS. 

Section 8. 1. Position.—(a) Control boards and 
switchboards are to be placed in accessible, well-ventilated 
positions, free from inflammable gases and acid fumes, and in 
which they are not exposed to risk of mechanical injury or 
damage from water, steam or oil. 

(6) Unprotected woodwork or other combustible material 
is not to be fitted within a distance of 12 inches measured 
horizontally from, or four feet measured vertically above, 
any live metal. 

(c) Essential controls for manceuvring operations are to 
be grouped at the starting platform and any necessary 
instruments and gauges are to be in direct view from this 
position. 

2. General Construction.—(a) Switchboards and con- 
trol panels are to be constructed wholly of durable, non- 
ignitable, non-absorbent materials. 

(b) If insulating material be used for the base, it is to 
be of permanently high dielectric strength and insulation 
resistance, and full particulars regarding its praperties should 
be submitted for consideration. 

Where used for panels such materials are to be coated 
with insulating varnish or enamel over their entire surface 
including such parts as have been exposed by drilling or 
other machining operations. 

(c) If semi-insulating materials such as marble or slate 
are used, all conducting parts are to be insulated from the 
slate or marble slab with mica or other approved non- 
hygroscopic insulating material, and the slab is to be similarly 
insulated as a whole from the frame on which it is mounted ; 
the frame is to be effectually earthed. 

(d) The various live parts are to be so arranged, by 
suitable spacing or shielding with non-ignitable insulating 
materials, that an arc cannot be maintained between any 
such parts, or between such parts and earth. 

(e) All parts, including connections, are to be readily 
accessible from the front or back. Fuses are to be placed in 
approved positions. 

(f) Omnibus bars and ordinary bare connecting con- 
ductors on switchboards are to be proportioned so that their 
average temperature will not rise more than 54° F. (30° C.) 
above that of the surrounding air when rated at 2,000 amperes 


or below when the maximum current flows through them 
continuously. For bare conductors rated above 2,000 amperes 
the temperature rise is not to exceed 72°F. (40°C.). The 
temperature rise of each part is not to exceed the average 
temperature by more than 9° F. (5°C.) and in other respects 
they are to comply with Appendix 1. Aluminium is not to 
be used. 

(g) All cable connections in the control and switchgear 
in any circuit essential for manceuvring or maintenance of 
propelling power are to be stranded and to consist of not less 
than seven strands and have a sectional area of not less than 
0045 square inches (7/-029). 

(h) All nuts and screws securing electrical connections 
are to be effectively locked so that they cannot become 
loose. 

(i) All circuits, instruments and important apparatus 
are to be clearly and indelibly labelled for indentification. 
If detachable name plates are employed, they are to be non- 
ignitable, and if of metal are to be disposed so as not to 
involve risk of short circuits or earths. 

(j) Each voltmeter, wattmeter, voltage coil and pilot or 
earth lamp with its connecting wires is to be protected 
individually by a fuse on each insulated pole close to the 
source of supply. Potential transformers for instruments, 
relays, etc., may be protected by fuses on the primary side 
only. 

Pilot lamps and indicating lamps may have common 
fuses. 

(k) Switches and contactors are as far as practicable to 
be connected so that their blades or moving parts are not 
alive in the “off” or de-energised position. 

(2) Where switches and fuses are fitted on the same pole 
they are to be arranged so that the fuses are not alive when 
the corresponding switches are in the “off” position. 

(m) Switches and circuit breakers are to conform to the 
Rules for Electrical Equipment, Section 3, clause 19. 

(n) Fusible cut-outs are to comply with the Rules for 
Electrical Equipment, Section 3, clause 20, and are to be 
suitably labelled with the circuits or devices which they 
control. 

(o) All levers, handles, handwheels, interlocks, and their 
connecting links, shafts and bearings for the operation of 
switches and contactors are to be of such proportions that 
they cannot be broken by manual operation. 

(p) Suitable interlocks, preferably mechanical, are to be 
provided to prevent damage by improper operation, such as 
the opening of switches or contactors not intended wo be 
operated while carrying current. 
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(q) Provision is to be made for the manual operation of 
all manceuvring contactors, switches, field regulators, or 
controllers’ with reasonable effort, without the aid of solenoids 
or other electric, pneumatic or hydraulic aid. If such aid be 
used for normal operation, failure of the electric, pneumatic 
or hydraulic aid must not result in interruption of power to 
the screw shaft and the device must be capable of purely 
manual operation without any delay in changing over to 
manual control. 


Nore: —This requirement does not apply to bridge 
control. 


(r) Where voltage coils are used for relays or for 
retaining purposes, the coils and resistances in series with 
them, if any, are to be of substantial and reliable construc- 
tion where failure of such coils would result in the 
interruption of the supply of power to the propeller shaft. 
The number of such coils in a propelling system and the 
number of auxiliary contacts in series with them is to be 
reduced to a minimum. 


(s) The cases of all instruments using a higher pressure 
than 250 volts direct current to earth or 120 volts alternating 
current to earth, and secondary windings of all instrument 
transformers, are to be earthed. 


(f) Switches normally subject to arcing, such as the 
short circuiting and isolating switches for direct current 
generators connected in series, are to be provided with 
substantial and renewable arcing tips. 


(wu) All apparatus is to be arranged to function satis- 
factorily under conditions of vibration and shock, and with 
the ship inclined from the normal at any angle up to 15° 
transversely and 10° longitudinally, and when rolling up to 
224° from the vertical. 


(v) Shunt-operated contactors, releases, and relays are 
to be capable of functioning satisfactorily even when the 
line voltage falls to 80 per cent and 85 per cent for direct 
current circuits and alternating current circuits respectively, 
with the coils at the temperature which they will attain 
ander normal service at the normal.line voltage, and, in 
the case of alternating current circuits, at rated frequency. 


(w) For the purpose of maintaining alignment and ease 
of operation, operating shafts are to be fitted with flexible 
couplings and expansion joints where necessary and means 
are to be provided for effective lubrication. 


(z) All steel parts, including springs, are to be suitably 
treated to resist corrosion. 
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5. Overload and Short Circuit Protection.—Provision 
is to be made for protection against severe overloads or 
electrical faults likely to result in serious injury to the plant, 
but the operating point is to be set sufficiently above the 
currents and loads usually experienced in a heavy sea-way or 
when manceuvring, to prevent interruption of power. 


4. Earth Detection.—(a) The main propelling circuit 
is to be provided with means for detecting earth faults. 


(b) For D.C. equipments exceeding 500 volts and for 
all A.C. equipments, aural and visual alarms are to be operated, 
but power supply is not to be interrupted on the occurrence 
of a fault, so that the plant may continue to operate with 
a single earth. If an earth connection be used for the 
operation of the detector, the arrangements are to be such 
that the earth circuit is automatically opened in order to 
stop the circulation of fault current. 


(c) Earth detection devices are to be arranged to function 
for all earth leakage faults exceeding five amperes. On three- 
phase alternating current systems at least 95 per cent of the 
generator and motor windings are to be protected. 

(d) A switch may be installed to cut out the aural 
device to prevent continuous alarm, but in such case the 
visual device is to be automatically switched on when the 
aural device is switched off. 

(e) Excitation circuits are to be provided with lamps, 
voltmeters or other suitable means to indicate continuously 
the state of the insulation of the system under running 
conditions. 


5. Mechanical Protection—All exposed current- 
carrying parts having a potential of over 250 volts direct 
current to earth or 120 volts alternating current to earth 
are to conform to the following requirements :— 


(a) Terminals are to be enclosed. 


() The sides and rear of switchboards and control panels 
are to be suitably screened. 

(c) Access doors are to have prominent and permanent 
nameplates giving the maximum voltage, and are to be 
interlocked to prevent access while such parts are alive, or 
in approved cases are to be provided with a special key under 
the care of the chief engineer. 

(d) Exposed current carrying parts exceeding 250 volts 
to earth are not to be permitted on any switchboard or control 


panel. 


6. Bridge or Deck Control.—(a) The control is to be 
simple and easy to operate. 
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(6) [t is to be such that the operator cannot produce 
currents or loads in excess of the working capacity for 
which the plant is designed. 

(c) Control is to be carried out without reference to 
electrical instruments. 

(d) Alternative control in the engine room is to be 
provided, and so arranged that transfer of control to the 
engine room can be made in emergency without excessive 
loss of time. 

(e) It is to be arranged so that simultaneous control of 
the propelling machinery from the bridge and engine room 
is not possible. 


7. Instruments and Gauges.—(a) Instruments and 
gauges which are necessary for the efficient operation of the 
plant are to be provided. Particulars are to be submitted for 
consideration. In cases where the rotation of the propeller 
motors cannot readily be observed from the starting 
platform, indicators are to be provided. 

(b) All essential instruments are to be capable of 
withstanding vibration and shock without impairment and 
are to be fitted in moisture-proof cases. 

(c) Instruments are where necessary to be protected 
from the influence of stray magnetic fields. 

(d) A 500-volt insulation tester, giving the resistance in 
megohms, for the purpose of testing and tracing faults is to be 
carried on all sea-going vessels. 


8. Discharge Protection.—(a) For the protection of 
the field windings and cables efficient means are to be 
provided for limiting the induced voltage when the field 
circuits are opened. 

(>) Where excitation is obtained from the auxiliary 
bus-bars efficient means are to be provided to limit the 
induced voltage on the bus-bars when the generator or 
distribution circuit breaker opens. 


9. Direct-current Systems.—(a) Where two or more 
direct-current generators are connected in series, means are 
to be provided to prevent the reversal of the prime mover on 
the failure of the power supply to any one generator if such 
reversal would result in damage or overspeeding. 

(6) If the regenerated energy transmitted by the pro- 
peller motor on stopping or reversing the propeller is of a 
magnitude that would cause an undue increase in the engine 
speed, means are to be provided for suitably absorbing 
or limiting such power. 

(c) Where the propulsion generators are also to be used 
for other purposes, suitable overload protection and provision 
for voltage adjustment is to be made in conformity with 
the Rules for Electrical Equipment. 
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10. Reversing Switches.—(a) Contactors or switches 
used for reversing the rotation of the propeller, are to be 
mechanically interlocked to prevent the circuits for ahead and 
astern rotation being closed simultaneously. 

(0) The reversing contactors or switches are also to be 
provided with means for forcing them open if they should 
become stuck in the closed position. 

11. Resistances.—(a) Resistances are to comply with 
Section 13, clauses 2 (d) and 3, of the Rules for Electrical 
Equipment. 

(b) Shunt resistances connected across the field circuit 
of synchronous propelling motors when they are functioning 
as induction motors are to be suitably insulated for the 
voltage induced when reversing and amply rated to allow for 
inadvertent delay during the reversing operation. 

12. Temperature Alarm.—Machines having an en- 
closed ventilating system or ducts for the exhaust air, are to 
have an aural alarm device arranged to operate when the 
outgoing air exceeds the predetermined safe value. 

13. Reversing Levers and Handwheels.—Propeller 
reversing levers or handwheels are to be clearly and perma- 
nently marked with the positions for “ahead” and “astern” 
working. Levers or handwheels placed athwartships are 
to be arranged for right hand or clockwise rotation for ahead 
working or if operated in a fore and aft direction to be 
arranged to correspond with the direction in which the vessel 
is moving. 

14. Auxiliary Power.—Distribution circuits connected 
to the auxiliary bus-bars for excitation and lubricating oil 
pumps, etc., are to be suitably protected from interruption 
due to overloading of non-essential circuits. 

15. Speed Control. In multiple-propeller ships 
where the propeller speed is arranged to be varied by 
voltage control or other electrical method, means are to be 
provided to permit an adjustment between 50 per cent and 
100 per cent of maximum rated speeds in a suitable number 
of steps. 


CONDUCTORS AND CABLES. 

Section 9. 1. Conductors.—(a) All conductors are 
to be of annealed copper conforming to the Standards of the 
International Electrotechnical Commission Publication No. 28. 

(0) Where the insulating covering of the conductor 
contains sulphur, each wire is to be efficiently and uniformly 
coated with tin free from all impurities. 

(c) Conductors in any circuit essential for manoeuvring 
or maintenance of propelling power are to be stranded and to 
consist of not less than seven strands and to have a sectional 
area not less than *0045 square inches (7/-029). 
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(d) The size of conductor is to be selected so that the 
drop in voltage, when carrying rated full load and overloads, 
is not greater than that allowed for in the design of the 
machines. 

(e) The current in any conductor is not to exceed that 
given in Tables I. and II. when carrying current continuously 
or Table III. when intermittently loaded. In no case is a 
shorter rating than one half-hour to be taken. In the case 
of field discharge circuits, particulars should be submitted 
for consideration. 


Field currents, when the windings are cold, are to be 
taken into consideration when determining the size of 
conductors. 

(f) Where multicore cables are used the dimensions are 
to be submitted for approval. 

(g) Bus-bars and connections are to be in accordance 
with Appendix 1 and, if used for connections to machines, 
must be rigidly and strongly supported, efficiently insulated 
and guarded, and protected from drip and jets of liquid or 
steam. Pipes are not to enter ducts containing such con- 
nections. Suitable means are to be arranged for draining 
any accumulation of moisture in ducts. 


2. Insulation and Protective Covering of Cables.— 
(a) All cables are to conform to Section 7 of the Rules for 
Electrical Equipment. 

(b) For multicore cables the thickness of dielectric on 
each conductor is to be the same as for the same size of single 
core cable and the thickness of lead sheathing is to be in 
accordance with Tables V., VI., VII. and VIII. The 
bedding and diameter of wire armouring are to be in 
accordance with Table IX. 

(c) All cables for pressures exceeding 250 volts direct 
current to earth or 120 volts alternating current to earth 
are to be lead covered. They are also to be armoured or 
protected in an approved manner. The thickness of dielectric 
and lead covering is to conform to Table VII. (1,000 volt 
paper or varnished cambric insulated), Table VI. (660 volt 
rubber insulated) or Table VIII. (3,300 volt paper or 
varnished cambric insulated). 

A dielectric test is to be applied to all cables in accordance 
with the Rules for Electrical Equipment, Section 7, 
clause 12. 


3. Installing and Fixing of Cables—(a) All cables 
are to be installed and fixed in conformity with Section 9 of 
the Rules for Electrical Equipment. 

(b) Cables are to be run in accessible, well-ventilated 
positions where they can be easily inspected. 
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4. Cables for Alternating Currents.—(a) Single 
core lead-covered cables are to have their lead sheaths 
bonded together and earthed only at approximately the 
mid-point of the cable run, or alternatively, earthed at both 
ends, provided that, in the latter instance, the cross-sectional 
areas of the cables are so increased as to compensate for the 
increased heating. The remainder of the run is to be 
carried on insulators to prevent the circulation of currents 
in the metal sheaths. The sheaths of multiconductor cables 
are to be earthed at each end and long runs should also be 
earthed intermediately. 

(b) If armoured single core cables are used the armouring 
is to be of non-magnetic material. 

(c) Magnetic material is not to be used between single 
core cables of agroup. Where cables pass through bulkheads 
or steel panels, all the conductors of the same set are to pass 
through a non-ferrous plate or gland so that no magnetic 
material passes between the cables, and the clearance between 
the cables and magnetic material is to be not less than three 
inches. 

Nore :—This clause does not apply to cables carrying 
10 amperes or less. 

(d) Single core cables carrying 100 amperes or over are 
to be fixed not less than three inches from parallel magnetic 
material. 

(e) Single core cables are to be so arranged that the 
inductive effects of the group are practically eliminated. 

5. Cable Sockets.—Large cable sockets are preferably 
to be secured by two or more studs or bolts, not exceeding 
? inch diameter, and the nuts securely locked. 

6. Synchronous Motor Cables.—Cables connected to 
the collector rings of synchronous motors during manceuvring 
are to be suitable for the voltage induced during those 
periods. 

7. Interference with Magnetic Compasses.—Single- 
conductor circuits carrying continuous current are to be 
arranged with lead and return conductors fitted as close to one 
another as possible. ‘Tests are to be made during the adjust- 
ment of the compasses to determine the effect of switching 
the main circuits on and off and careful records are to be 
kept of any errors observed, whether corrected or not. 


SECONDARY BATTERIES. 

Section 10. 1. General.—All batteries are to con- 
form to Section 16 of the Rules for Electrical Equip- 
ment. 

2. Capacity.—Batteries used for starting main propul- 
sion engines in lieu of compressed air are to comply with the 
following :— 

(a) If used for purposes other than starting, full par- 
ticulars of the battery should be submitted for consideration. 


a =. oe 
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These particulars should include the capacity which it 
is estimated will be required to give 12 starts in succession 
of one main engine, also details of the other uses for which 
the battery is intended; the facilities for charging should 
also be indicated. 

(0) If used solely for starting main engines two batteries 
are to be fitted each capable of starting one main engine six 
times in succession without recharging. Details of the 
charging arrangements are to be submitted for consideration. 

(c) Plans showing the location and arrangement of 
battery compartment are to be submitted for approval. 


TRIALS. 

Section 11. 1. Works Tests.—(a) The machines, 
switchgear, main cables and control gear, are to be tested in 
the presence of the Surveyors at the makers’ works so far as 
practicable to ensure compliance with the requirements 
relating to temperature rise, dielectric strength, insulation 
resistance and operating characteristics. 

(6) The dielectric test to be applied to the control gear 
is to be equal to the test for that part of the machine to 
which it is to be connected or otherwise is to be 1,000 volts 
plus twice the rated voltage of the circuit with a minimum 
of 2,000 volts between poles and between current-carrying 
parts and earth ; the test voltage is to be maintained for one 
minute and is to be made with alternating current at any 
convenient frequency between 25 and 100 cycles per second. 

(c) The rotor windings of turbine driven alternators are 
to be tested for insulation resistance when rotating at maxi- 
mum rated speed, as well as at standstill. 


2. Ship Trials.—After installation on board the entire 
propelling equipment is to be tested under working conditions 
and operated in the presence of the Surveyors and to their 
satisfaction. 

The insulation resistance of the main windings of each 
machine in megohms should be not less than 

8 x rated voltage 
rated k.y.a. + 1,000 

The insulation resistance of cables, field windings and 
control gear when isolated and separated for testing purposes 
should be not less than one megohm. 

All insulation tests are to be made where possible when 
the machines are hot and with a D.C. voltage of about 500 
applied for sufficient time for the indicator to become 
practically steady. 


71, Fencuurca Street, Lonpon, E.C.3. 
17th October, 1946. 


SPARE GEAR. 


Section 12. Owing to the varied character of 
equipments an exact list of spares cannot be specified and a 
list should be submitted for consideration together with or 
subsequent to the submission of final plans. The following 
should be included as a minimum for all vessels engaged in 
open-sea service. 


1. For Generators, Motors and Exciters. 

One set of bearing bushes, with oil rings, if used, of each 
size and type for the propulsion generators, motor 
and exciter. 

Two lines of brush holders of each size and type. 

One set of carbon brushes for one generator, exciter, and 
one motor. 

One shunt field coil of each size and kind used for D.C. 
generators, exciter and motors. 

One set of insulation or insulated brush studs for two 
lines of brushes of each size and type. 

In cases where there is no stand-by exciter or alternative 
means of excitation, spare armatures for the excitation 
machines may be required. 

One set of slip rings for one motor if of the A.C. type. 


2. Switch and Control Gear. 

One set of contacts liable to burning or wear. 

One set of springs. 

Ten per cent of each different resistance element, but at 
least one of each. 

One of each type of shunt wound coil used for contactors, 
relays, or trip coils. 

Two fuse handles of each type and size, or 10 per cent, 
but not less than 12 of each type of cartridge or other 
non-rewireable cut-out. 


8. General. 
Special dismantling tools, if any, required for overhauling 
machines or control gear. 
100 yards of control cable. 
A suitable quantity of insulating tape and fuse wire. 


4, Storing. 
Electrical spares should be protected against excessive 
heat, and against moisture and rodents, and should be 
periodically tested. 
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(For purposes other than Electric Propulsion.) 


(For Tables, see pages |250-261). 


GENERAL. 


Section 1. 1.—In eases in which electricity is 
used on board elassed vessels for purposes other than 
electrie propulsion, the following Rules are to be 
observed. 


(a) The equipment and installation are to be 
inspected and tested by the Surveyors. 


(b) In order to facilitate inspection, an arrange- 
ment plan and circuit diagram of the switchboard, 
also diagrams of the wiring system showing eable 
sizes, type of dielectric, and normal working current 
in the circuits are to be submitted in triplicate for 
approval. The plans are to state the insulating 
material used for the switchboard panels, the 
materials used for insulating bushes, if any, and the 
capacity, type and make of fuses. 


(c) All conductors, switchgear, and accessories, are 
to be of such size as to be capable of carrying, without 
their respective ratings being excceded, the maximum 
eurrent which can normally flow through them. 


(d) Any novelty in construction, materials or 
design not specifically dealt with in these Rules is 
to be reported to the Committee. 


(e) In special cases the Committee are prepared, 
at the request of the Owners, to accept installations 
which, whilst not precisely in accordance with the 
detailed requirements of the Society’s Rules, comply 
either wholly or in part with a Code of Regulations 
officially recognised by the Law of the Country in 
which the vessel is owned, provided such Code or 
appropriate section thereof governing the equipment 
is considered to be equivalent to the Society’s Rules. 


In such eases the requirements with regard to 
inspection and testing and the submission of plans 
are to be carried out in accordance with the require- 
ments of the Society’s Rules. 


(f) An addition, temporary or permanent, is not 
to be made to the authorized load of an existing 
installation until it has been definitely ascertained 
that the current-carrying capacity and the condition 
of the existing accessories, conductors, switchgear, ete., 
affected are adequate for the increased load. 


(g) Alterations and additions to the installation 
are to be carried out under the inspection, and to the 
satisfaction, of the Surveyors. If the alterations are 
extensive, plans are to be submitted for approval. 

2. Standard Systems.—The following systems of 
distribution may be used :— 

A. Parallel systems with constant pressure. 

(a) Single wire with hull return. 

(b) Two-wire with direct or single-phase 
alternating current. 

(c) Three-wire with direct current. 

(d) Three-phase three-wire. 

(e) Three-phase four-wire. 

B. Series systems with constant current (direct 

current only). 

3. Limiting Pressures.—The pressure of supply 
is not to exceed the following values :— 

A. With direct-current constant-pressure 

systems :— 
(a) For power, 500 volts. 
(b) For lighting and heating, 250 volts. 

B. With alternating-current systems :— 

(a) For power, single-phase, 250 volts. 
(b) For power, three-phase, 440 volts. 
(c) For heating, 250 volts. 

(d) For lighting, 150 volts. 

C. With constant-current series systems (direct 

eurrent only) :—650 volts. 


For ships carrying oil having a flash point less 
than 150° F. (65:5° C.)—See Section 45. 


GENERATING PLANT. 


Section 2. 1. Prime Movers.—(a) Prime 
Movers are to be fitted with governors which, with 
fixed setting are to control the speed within the 
following limits :— 

10 per cent momentary variation and 6 per cent 
permanent variation in speed when full 
load is suddenly taken off or put on. 
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(b) Where a_ turbine-driven direct - current 
generator is arranged to run in parallel with other 
generators, a switch is to be fitted on each turbine 
emergency governor to open the generator circuit- 
breaker when the emergency governor functions. 


(c) The normal running speed of a combined 
generating set is not to be in the vicinity of a torsional 
critical speed. 


2. Rating of Generators.—Generators are to 
eonform to Appendix No. 3, except that for all ocean- 
going ships and ships operating in tropical waters 


the temperature rise, measured by thermometer, at 
rated load and under working conditions is not to 
exceed the limits shown in the following Schedule :— 


TEMPERATURE RISE. 


Class B 
Insulation. 


Class A 
Insulation. 


Windings (other than 
single-layer field 
windings with ex- 
posed surfaces) and 
cores with which 
they are in contact; 63° F. (35° C.)| 81° F. (45° C.) 

Single-layer field 
windings with ex- 
posed surface ...| 81° F. (45° C.)/108° F. (60° C.) 

Commutators .| 72° F. (40° C.)} 72° F. (40° C.) 


3. Flameproof Generators.—Are to conform to 
Appendix No. 6. The temperature rises at rated load 
are not to exceed 81° F. (45° C.) on the windings and 
90° F. (50° C.) on the commutator, all temperatures 
being measured by thermometer. 


4, Excessive Ambient Temperature.—Where the 
temperature of the cooling air exceeds 113° F. (45° C.) 
the permissible temperature rise of the generators is 
to be reduced by an amount equal to the excess 
temperature. 


5. Direct Current Generator Characteristics.—(a) 
Generators other than those referred to in clause (e) 
below are to be cumulatively compound wound, except 
that where parallel-connected generators are installed 
so far apart as to render excessive the amount of copper 
in the equalizing conductors, the generators may be 
shunt wound or compound wound. The series field 
windings are to be connected to the negative terminals 
of the generators 
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(b) When tested with their prime movers, or 
when tested separately and the speed regulation of 
the prime mover is known, unless otherwise specified, 
generators are to be flat compounded with the shunt 
field windings self-excited and without alteration to 
the initial (normal voltage) adjustment of the 
shunt-field regulators. Where a generator is tested 
separately and the speed regulation of the prime 
mover is not known, the permanent increase in speed 
when the rated load is thrown off is to be taken as 
4 per cent. of the full load speed, but the generator 
is to be arranged so that, if required, it can be flat 
compounded with a permanent increase in speed of 
6 per cent. 

(c) Adjustment of compounding (if required) is 
to be effected before the acceptance test at the maker’s 
works. For generators larger than 400 kw. per 1,000 
revolutions per minute this adjustment is to be made 
by means of diverters, the generator brushes being in 
the neutral position. For smaller generators this 
adjustment may, if desired, be made by movement of 
the brush position, provided that such movement is 
not to effect an alteration in the voltage of more than 
2 per cent of the rated voltage. 


(d) Where a generator with shunt characteristics 
is arranged for parallel running with other generators, 
and is tested with its prime mover (the shunt field 
winding being self-excited) and with a fixed setting 
of the shunt field regulator (see clause 6), the no-load 
voltage is not to be exceeded at any load, and the 
no-load voltage is not to exceed the full-load voltage 
by more than 15 per cent. The requirements of 
this clause do not preclude the use of compounding 
for the purpose of obtaining the correct generator 
characteristics. 


(e) Generators used for charging secondary 
batteries without the use of regulating resistors in 
series with the batteries are either to be shunt wound, 
or to be compound wound and provided with switches 
to cut out the series windings. 

(f) Generators driven direct from the serewshaft 
or the main engines are to be provided with suitable 
means for automatically maintaining a constant 
voltage at the distribution busbars. 

(g) Diverters are not to be connected across 
commutating pole windings. 


6. Field Regulation for Direct Current Generators. 
—An adjustable regulating resistor is to be connected 
in series with each generator shunt field winding. 
This regulator is to be capable of adjusting the 
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voltage of the generator to within 0-5 per cent of 
the rated voltage for machines above 100 kw. and 
1 per cent of the rated voltage for smaller machines 
at all loads between no load and full load, with 
the generator coupled to its prime mover, at any 
permissible temperature within the working range. 
At the conclusion of the full load temperature test, 
with full load current and normal full load voltage 
at the terminals when running at full load engine 
speed, the voltage across the shunt field regulator 
with an ambient of 60°F. (15:6°C.) is not to be 
less than 14 per cent of the terminal voltage of 
the machine. The regulator is to be eapable of 
reducing the no-load voltage to 10 per cent below the 
rated voltage with the generator cold and the same 
ambient air temperature. 


7. Generator Rating Plate——Every generator is 


to be fitted with a rating plate clearly and indelibly 
marked with the following information :— 


(a) Maker’s name and machine number. 

(b) Nature of supply—D.C. or A.C., vol- 
tage, frequency, number of phases, ete. 

(c) Amps. power-factor, K.V.A. 

(d) Speed. 

(e) Winding type, i.e., compound, shunt, 
separately excited. 

(f) Excitation voltage if separately excited. 


8. Testing.—Every generator is to be tested at 
the maker’s works, and a certificate giving the results 
is to be submitted for approval. 

The tests are to include :— 


(a) A temperature test at full load. 

(b) Regulation (compounding). 

(c) Voltage range with shunt regulator. 
(d) Insulation resistance. 

(e) High potential test. 


Machines of 100 kw. and over are to be inspected 
by the Surveyors during manufacture and testing. 


9. Construction of Generators.—(a) All working 
parts of generators are to be readily accessible, and 
all accessible live parts the voltage of which exceeds 
250 volts direct current to earth or 120 volts alter- 


nating current to earth are to be suitably guarded or 
enclosed. 


(b) Only Class A or Class B insulating materials 
in accordance with Appendix No. 2 are to be used in 
the construction of generators. All generator windings 
are to be insulated from their frames and/or cores 
with mica or micanite, and the insulation between 


bar-wound armature conductors between upper and 
lower layers or equivalent portions, between which 
there is periodic full rated voltage, are to be of 
mieanite or other non-hygoscopie non-inflammable 
material. All generator windings are to be treated to 
resist moisture, sea air, and oil vapour. 


(c) Brush position. The final running position 
of the brushgear is to be clearly and permanently 
marked. 


10. Commutator Brushes.—(a) Generator brushes 
for use on commutators or sliprings are to be of 
carbon, graphite, or metal-graphite, and are to be 
provided with flexible copper connections. 


(b) Commutator brushes are to be staggered longi- 
tudinally in such a manner that in multipolar 
generators every part of the commutator working 
surface is swept by the brushes, to prevent the 
formation of ridges. The staggering is to be so 
arranged that in multipolar generators a positive 
brush is always in line with a negative brush on an 
adjacent brush arm. 


Generator brushgear is to be mounted on the 
frame or bedplate of pedestal-bearing machines of 
150 kw. per 1,000 revolutions per minute and above. 


11. Terminals.—Suitable terminals, clearly 
marked, are to be provided in an accessible position, 
convenient for wiring, and where eable connections 
are used they are to be provided with cable sweating 
sockets. The terminals are to be effectually secured 
and are to be so spaced and/or shielded that they 
eannot be accidentally earthed, short-circuited, or 
touched. 


12, Mechanical Balance.—All generating plant is 
to be so constructed, erected, and supported, that 
when running at any and every working speed all 
revolving and reciprocating parts are well balanced, 
and the plant is not to give rise to any appreciable 
vibration on the test bed and in service. 


13. Lubrication.—(a) Generators and their prime 
movers are to be efficiently and continuously lnbri- 
cated automatically at all running speeds and all 
normal working oil temperatures and, except for the 
generators of emergency sets (see clause 419), with the 
ship inclined from the normal at any angle up to 
15 degrees transversely and 10 degrees longitudinally, 
and when rolling up to 224 degrees from the vertical 
without the spilling of oil. Where ring lubrication 
is employed, the rings are to be so constrained that 
they cannot leave the shaft Oil flingers or other 
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suitable means are to be provided to prevent the 
lubricant from creeping along the shaft, or otherwise 
gaining access to the insulation of the machine or 
any live part thereof. Every oil-lubricated bearing 
is to be provided with a suitable overflow which, while 
permitting efficient lubrication when the machine is 
running, is to prevent the bearing from containing an 
excess of oil. 


(b) Every self-lubricated sleeve bearing is to be 
fitted with an inspection lid and means for visual 
indication of the oil level. 


14. Plant to be Earthed.—The bedplates and 
frames of the generating plant are to be effectually 
earthed, and insulation is not to be interposed between 
the prime movers and the generators. 


15. Shaft Currents.—Means are to be taken to 
prevent the induction of currents likely to circulate 
between the shafts and the bearings. 


16. Spare Plant.—Every sea-going ship in whieh 
electric power is used for essential services is, except 
where other means are available for maintaining these 
services, to be provided with two or more generating 
sets of such combined output that in the event of one 
set being disabled the remaining generating plant is 
eapable of supplying the essential services. 


17. Position in Ship.—(a) The compartments in 
which the machines are placed are to be well ventilated, 
and free from the likelihood of an accumulation of 
inflammable gases. The machines are to be clear of all 
inflammable material and easily accessible, and they 
are to be so arranged that under any condition of 
excitation the compasses are not appreciably affected. 


(b) Generators are to be placed in positions in 
which they are not exposed to risk of mechanical 
injury or to damage from water, steam, or oil. Every 
open-type generator is to be fitted with a canopy to 
protect the windings and commutator from drip. 
Suitable handrails are to be provided where necessary 
to obviate the risk of injury to persons. 


(c) Generators other than those of emergency 
sets are preferably to be placed with their axes of 
rotation in a fore-and-aft direction. 


(d) No unprotected woodwork or unprotected, 
readily combustible material is to be within a distance 
of 12 inches measured horizontally from, or within 
4 feet measured vertically above, any generator, 
unless the latter is of the enclosed type. 
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18. Ventilation. Ample provision is to be made 
for supplying clean cool air to, and removing hot air 
from, the generators, and for preventing the admission 
of moist or oil-laden atmosphere. Where the genera- 
tors are not ventilated by a closed system using water 
coolers, they are to be ventilated with cool air. 


19. Emergency Sets.—Hmergency sets are, if 
practicable, to be placed with their axes of rotation in 
a fore-and-aft direction. The lubrication of emergency 
sets shall be efficient, without the spilling of oil, at all 
running speeds and all normal working oil tempera- 
tures, and with the ship inclined from the normal 
at any angle up to 224 degrees transversely and 
15 degrees longitudinally. 


SWITCHBOARDS AND SWITCHGEAR 


(other than Machine Control Gear, dealt with 
in Section 43). 


Section 3. 1. Position of Switchboards.— 
(a) Switchboards are to be placed in accessible well- 
ventilated positions, free from inflammable gases and 
acid fumes, and in which they are not exposed to risk 
of mechanical injury or to damage from water, steam, 
or oil. 

(b) No unprotected woodwork or unprotected, 
readily combustible material is to be within a distance 
of 12 inches measured horizontally from, or within 
4 feet measured vertically above, any live meta]. 


(c) Cupboards or compartments containing 
switchboards must be composed of fire-resisting 
material or approved lining. 

2. Materials.—(a) Switechboards are to be con- 
structed wholly of durable, self-extinguishing, non- 
absorbent materials, except as allowed by clause (c) 
below. 

(b) Where synthetic insulating material is used, 
it is to be of permanently high dielectric strength and 
insulation resistance and non-hygroscopie, and full 
particulars uf appropriate type tests are to be sub- 
mitted for consideration (see Appendix 2, paragraph 2). 
Only approved materials are to be used. Where 
used for panels, such materials are to be coated with 
insulating varnish or enamel over their entire surface, 
ineluding such parts as have been exposed by drilling 
or other machining operations. 


(c) Where semi-insulating materials such as 
marble or slate are used, all conducting parts on each 
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insulated pole are to be insulated from the slate or 
marble slabs with bushes and washers of mica or other 
non-absorbent insulating material. 


3. General Construction.—(a) The various live 
parts are to be so arranged, by suitable spacing or 
shielding with non-ignitable insulating material, that 
an are cannot be maintained between any such parts 
or between such parts and earth. 

(b) All parts, including connections, are to be 
readily accessible, and live parts mounted on the back 
of panels and distribution fuse-boards are to be so 
sereened as to prevent them from being inadvertently 
touched. 

(c) Every fuse (other than one protecting an 
instrument or a pilot lamp) fixed on a switchboard is 
to be fitted on the front thereof, subject to the 
exception that it may, if desired, be mounted on a 
framework behind the switchboard, provided that the 
fuse is well clear of busbars, connections, circuit- 
breakers, and live parts, and an unobstructed gangway 
of not less than 2 feet is left behind the switchboard. 

(d) All nuts and screws which are used in 
connection with current-carrying parts and working 
parts are to be effectually locked so that they cannot 
become loose. 

(e) The connecting wires to every voltmeter, 
wattmeter voltage coil, and pilot lamp (if any), and 
to every earth lamp, are to be protected individually 
by a fuse on each insulated pole, the fuse being placed 
as near as practicable to the source of supply. 

(f) Switehes and contactors are, whenever prac- 
ticable, to be so connected that their blades or moving 
parts are not alive in the “off” or de-energized position. 

(g) Every equalizer switch and its busbar is to 
have a current-carrying capacity of not less than half 
the full-load current of the generator. 

(h) Switches and fuses fitted on the same pole 
are, wherever practicable, to be so arranged that the 
fuses are not alive when the corresponding switches 
are in the “off” position. 

(t) Where single-pole switches or fuse-switches 
are required under these Rules, they are to be fitted 
on the same pole throughout the installation. 


4, Earthing of Frame.—The frame, if of metal, 
is to be effectually earthed. 
5. Busbars, etc.—All busbars and busbar con- 


nections on switchboards are to be of copper and are 
to comply with the requirements of Appendix 1. 


6. Fuse-Switches and Circuit-Breakers.— Where 
a separate fuse and switch, or separate fuses and a 
linked switch, are required under these Rules, they 
may, if desired, be replaced by an overload circuit- 
breaker (or fuse-switch) or by a linked overload 
cireuit-breaker (or a linked fuse-switch) respectively. 


7. Labels.—All measuring instruments and all 
apparatus controlling cireuits are to be clearly and 
indelibly labelled for identification. An indelible 
label is to be permanently secured to, or adjacent to, 
every fuse and every cireuit-breaker, and marked with 
particulars of the full-load current of the generator 
or cable which the fuse or eireuit-breaker protects. 
The labels for rewirable fuses are also to be marked 
with the appropriate size of fuse-element. Where 
inverse-time-limit and/or reverse current devices are 
provided in connection with a circuit-breaker, the 
appropriate settings of these devices are also to be 
stated on the label. Nameplates are to be of non- 
ignitable material, and, if of metal, they are to be so 
disposed as not to involve risk of short circuits or 
earth faults. 


8. Inclination, Vibration and Shock.—All appara- 
tus is to be arranged to function satisfactorily with 
the ship inclined from the normal at any angle up to 
15 degrees transversely and 10 degrees longitudinally, 
and when rolling up to 224 degrees from the vertical, 
and under such conditions of vibration and shock as 
are likely to arise in practice. 


Apparatus connected to the emergency system 
is to be satisfactory with the ship inclined up to 
224 degrees transversely and 15 degrees longitudinally. 


9. Generator Switchgear.—Every main switch- 
board and every emergeney switchboard is to be fitted 
as a minimum with the following switchgear for each 
generator installed :— 


(a) Where only one direct-eurrent generator is 
installed, or where more than one generator is 
installed, the generators not being arranged to run 
in parallel :— 

(i) If a single-wire or a two-wire earthed 
system: either a single-pole overload circuit- 
breaker, or a fuse and a single-pole switch, 
on the insulated pole. 

(ii) If a two-wire insulation system: either a 
double-pole overload cireuit-breaker, or a 
fuse on each pole and a double-pole linked 
switch. 
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(b) Where more than one direct-current generator 


is installed, the generators being arranged to run in 
parallel :— 


For each generator: a circuit-breaker with 


overload and reverse-current trips. If the 
generator be flat compounded in accordance 
with Section 2, clause 5, a single-pole equalizer 
switch is to be so interlocked with each cireuit- 
breaker that it must be closed before the 
circuit-breaker and cannot be opened until 
the main circuit is opened. The reverse- 
current protection is to be connected on the 
positive pole (i.e., the pole opposite to that 
on which the equalizer connection is made). 
In a single-wire system or a two-wire earthed 
system the circuit-breaker is to be of the 
single-pole type, and in a two-wire insulated 
system it is to be of the double-pole type. 


(c) In direct-current three-wire systems where 


more than one generator is installed the generators 
being arranged to run in parallel :— 


(i) For each generator if shunt-wound: a 


double pole circuit-breaker with overload 
and reverse-current protection and a single 
pole “neutral” isolating switch. 


(ii) For each generator if ecompound-wound, 


the series field winding being connected to 
one pole: a cireuit-breaker in each “outer” 
conductor with overload and reverse-current 
protection, and an equalizer switch inter- 
locked in the manner specified in clause (b) 
above. The operation of the overload release 
is to be arranged to isolate both poles simul- 
taneously. In addition, a single-pole “neutral” 
isolating switch is to be fitted. 


(iii) For each generator if compound-wound, 


the series field winding being split, i.e., half 
the winding being connected to each pole: 
a circuit-breaker with overload and reverse- 
eurrent protection in each “outer” conductor 
and two single-pole equalizer circuit-breakers 
interlocked in the manner specified in 
clause (b) above. The operation of any 
overload or reverse-current trip is to be 
arranged to isolate all poles and equalizers. 
In addition, a single-pole “neutral” isolating 
switch is to be fitted. 
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(d) Where one or more three-phase alternating- 
current generators are installed :— 

For each generator: a triple-pole linked circuit- 
breaker with overload trips on at least two phases 
where the system is three-phase three-wire, and with an 
overload trip on each phase and a “neutral” isolating 
switch where the system is three-phase four-wire. 


10. Main Switchgear for Outgoing Circuits.— 
Every main switchboard and every emergency switch- 
board is to be provided with the following switchgear 
as a minimum for each outgoing circuit :— 


A, Two-wire Direct-Current Systems. 


(i) If a single-wire or a two-wire earthed 
system: a fuse and a single-pole switch 
on the insulated pole. 


(ii) If a two-wire insulated system: a fuse 
on each pole and a double-pole linked 
switch. 


(iii) Where two or more generators, not 
operating in parallel, are installed: mul- 
tiple-way switches so controlling each 
outgoing circuit that the total generating 
capacity is at all times available for 
distribution. 


B. Three-wire Direct-Current Systems. 


(i) For each outgoing three-wire circuit 
where the supply is given to three conduc- 
tors: either a double-pole linked circuit- 
breaker controlling the“outer” conductors, 
or a fuse on each “outer” conductor and 
a double-pole linked switch controlling 
the “outer” conductors. 


(ii) For each outgoing two-wire insulated 
circuit from the “middle wire” and one 
“outer” of a three-wire system: either a 
double-pole linked circuit-breaker, or a 
fuse on each pole and a double-pole linked 
switch. 


(iii) For each outgoing single-wire or two- 
wire earthed cireuit from the “middle 
wire” and an “outer” of a three-wire 
system: a fuse and a single-pole switch 
on the insulated pole. 
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CO. Three-phase Alternating-Current Systems. 


(i) For each outgoing three-wire circuit to 
which a supply is given from the three 
conductors: either a triple-pole linked 
circuit-breaker with overload trips on at 
least two phases, or, where motors are not 
connected to the circuit, a fuse on each 
pole and a triple-pole linked switch. 


(ii) For each outgoing two-wire insulated 
circuit to which a supply is given from 
one of the three conductors and the 
“neutral”: either a double-pole linked 
circuit-breaker, or a fuse on each pole and 
a double-pole linked switch. 


(iii) For each outgoing single-wire or two-wire 
earthed circuit to which a supply is given 
from one of the three conductors and the 
“neutral” : a fuse and a single-pole switch 
on the insulated pole. 


(iv) For each outgoing four-wire circuit used 
to supply a section board or distribution 
fuse-board from which three-wire or two- 
wire circuits are supplied: either a triple- 
pole linked cireuit-breaker with an over- 
load trip in each phase, or a fuse in each 
phase and a triple-pole linked switch. 


11. Prohibition of Fuses and Non-linked Switches 
in Certain Conductors.—A fuse, non-linked switch, or 
non-linked cireuit-breaker, is not to be inserted in :— 


(a) The “middle wire” of a direct current or 
single-phase three-wire circuit. 


(b) The “neutral” of a three-phase four-wire 
cireuit. 


(c) The earthed conductor of a single-wire or 
two-wire earthed system. 


12. Isolating Link (three-wire and three-phase 
cireuits)—The requirements of clauses 410 (b) (i), 
40 (c) (ii) and (iii) and 44, do not preclude the 
provision (for testing purposes) of an isolating link 
having at least as large a current-carrying capacity 
as the conductor which it is intended to isolate. Such 
link is to be securely fixed to its terminals by bolts or 
serews, and is to be used to isolate such conductor only 
when the other conductors are isolated. 


13. Instruments.—Every main switchboard and 
every emergency switchboard is to be provided with 
the following instruments as a minimum :— 


A. Two-wire Direct-Current Systems. 

(i) Where one generator is installed: one 
ammeter and one voltmeter. 

(ii) Where more than one generator is installed, 
the generators not being arranged to run in 
parallel: for each generator installed, one 
ammeter and one voltmeter. 

(iii) Where more than one generator is installed, 
the generators being arranged to run in 
parallel: an ammeter for each generator, and 
two voltmeters. <A plug or a linked double- 
pole multiple-way switch is to be provided to 
enable one voltmeter to be connected to any 
one generator before the machine is con- 
nected to the busbars; and the other volt- 
meter is to be permanently connected to the 
busbars. For compound machines the 
ammeter is to be connected on the positive 
pole (i.e., the pole opposite to that to which 
the equalizer connection is made). 


B. Three-wire Direct-Current Systems. 

Instruments as specified for two-wire systems, 
and, in addition, a voltmeter connected between the 
“neutral” and each “outer” busbar. 


C. Three-phase Alternating-Current Systems. 

Where only one generator is installed, or where 
more than one generator is installed, the generators 
not being arranged to run in parallel: for each 
generator installed, an ammeter in each phase eon- 
ductor, and one voltmeter. 


Where more than one generator is installed, the 
generators being arranged to run in parallel: an 
ammeter in each phase conductor for each generator, 
two voltmeters and a synchronizing device for 
paralleling purposes. A plug or a linked double-pole 
multiple-way switch is to be provided to enable one 
voltmeter to be connected to one phase of any one 
generator before the machine is connected to the bus- 
bars; and the other voltmeter is to be permanently 
connected to one phase of the busbars. AlIl these volt- 
meter connections are to be made to the corresponding 
phase of each generator. 


14. Instrument Scales.—The upper limit of the 
scale of every voltmeter is to be not less than 120 per 
cent of the normal voltage of the cireuit; and the 
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upper limit of the scale of every ammeter is to be not 
less than 150 per cent of the current rating of the 
cireuit in which the ammeter is connected. 


15. Earth Testing.—(a) Every main switchboard 
and every emergency switchboard is, except where one 
pole is permanently earthed, to be provided with 
suitable means for indicating the state of the insulation 
of the system. 


(b) Where an earth-indicating system using two 
lamps and/or two voltmeters is adopted, earth- 
indicating lamps are to be of the mctal-filament type 
each not exceeding 30 watts. The system employing 
a single lamp is not to be used. 


For the special requirement for vessels carrying 
oil having a flash point below 150° F. (65-5° C.) (see 
Section 415). 


Note.—To facilitate comparison of the brilliance of earth- 
indicating lamps they should be of the same colour and should be 
placed not more than 6 inches apart. 


16. Protection of Essential Services.— Where the 
auxiliary machinery is entirely or almost entirely 
electrically driven, means are to be provided to ensure 
as far as is practicable a continuous supply of power 
to essential services. 


17. Where required under Board of Trade 
Regulations the circuit-breakers are to be so arranged 
that, in the event of overload or partial failure of the 
supply of power, the non-essential services are inter- 
rupted first, and the essential services are maintained 
by the generator or generators which remain in 
operation. 


Nore.—The operating or tripping circuits of the generators 
referred to in clause 17 should, where necessary, be arranged with 
auxiliary contacts or similar device to ensure that the generators 
are completely isolated when the circuit-breakers are in the “‘off’’ 
position. 

The following settings of over-current and inverse-time-limit 
devices (expressed as a percentage of the rated current of the 
generator or cable to be protected) for ‘‘preference’”’ systems are 
preferred :— 


TIME DELAYS 
Over-carrent Ships with steam Ships with internal- 
settings. prime movers. combustion engines 
Main generator 
circuit-breakers ... 50 per cent 20 seconds 10 seconds 
Non-essential group 
circuit-breakers .. 25 per cent 10 seconds 5 seconds 


The time delays for relays or other similar devices for opening 
non-essential group circuit-breakers should preferably be as 
follows :— 

TIME DELAYS. 
Ships with steam Ships with internal- 


prime movers. combustion prime 
movers, 


First non-essential group ... ... 5 seconds 

Second non-essential group (if any) 10 seconds 5 seconds 

Third non-essential group (if any) 15 seconds 8 seconds 

Circuits to electrically-driven machinery essential for the 
preservation of the perishable cargo should be included in the last 
yroup to be disconnected. 


2 seconds 
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18. Over-Current Protective Devices.— Devices 
for protection against over-current and short cireuit 
are to be of the type shown in the following schedule :— 


Current rating of generator or | 
cable protected by device. 


Type of device to be used. 
Fuse or cireuit-breaker 
Fuse or circuit-breaker* 

Cireuit-breaker 


Up to 200 amperes 
201 to 300 amperes 
Above 300 amperes 


*It is recommended that a circuit-breaker be used in preference 
to a fuse. 


19. Switches and Circuit-Breakers.—Each switch, 
switeh-fuse and cireuit-breaker is to comply with the 
following requirements :— 


(a) The maximum total temperature of all 
current carrying parts, with the exception of coils, is 
not to exceed 70° C. (158° F.) for devices rated up to 
2,000 amperes and 80° C. (176° F.) for devices rated 
above 2,000 amperes; and the temperature rise is not 
to exceed the following values :— 


MAXIMUM TEMPERATURE RISE. 


RATING. 


Open Type. Totally Enclosed. 


Upto 100 amperes 20° C. (36° F.) 30° C. (54° F.) 
101 to 2,000 amperes 30° C. (54° F.) 30° C. (54° F.) 
Above 2,000 amperes 40° C. (72° F.) 40° C. (72° F.) 


(b) The maximum total temperature and tem- 
perature rise of operating coils is not to exceed the 
valucs shown in the following table :— 


|TOTAL TEMPERATURE. ‘i = 
INSULATING |—_—— e233 ae 
MATERIAL.* | Continuously Tat’rmittently Continuously|Int'rmittently 
Rated °C, Rated °C. Rated °C. Rated °C, 
Class A... «4 90 | 100 | 50 70 
ClassBand Bare Coils 120 | 180 100 100 
Class D oo ee ee, | 110 70 80 
Thermal-tripping 
devices 200 — | 160 | — 


* For complete definition of these classes of insulating material 
see appendix 2. 


(c) All stem connected switches are to have the 
contacts and hinges dowelled or otherwise locked to 
prevent their getting out of alignment by rotation on 
the panel. 
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(d) The minimum number of connection nuts for 
each stud is to be two, but if a nut is required for 
clamping the part to the base, a third nut is to be 
supplied in addition. 

(e) Every switch is to be capable of breaking a 
load current 50 per cent in excess of its rated current 
at rated voltage, 100 times for switches rated up to 
60 amperes, and 10 times for larger switches, and be 
capable of being put into service at the conclusion 
without injurious overheating. 

(f) Every cireuit-breaker is to be so adjusted 
that it will open the circuit when a current flows 
equal to twice (or less than twice) the rating of the 
smallest cable or bare conductor it is installed to 
protect, provided that this requirement is not to apply 
to a motor circuit installed in accordance with 
Section 5, clause 2 (b). 


Nore.—It is preferred that the over-current setting of a circuit- 
breaker (expressed as a percentage of the current rating of the 
cable which it protects) should be in accordance with the appropriate 
item in the following Schedule :— 


Over-current 
settings 


Continuously rated circuits... oF s are 25 per cent 
Generator circuits and intermittently rated circuits 50 per cent 
Steering-gear circuits and emergency circuits ... 100 per cent 
(g) Where reverse-current protection is provided 
the device is to operate at not more than 15 per cent. 
of the rated full-load current of the generator with 
rated voltage across the potential coil, at any permis- 
sible temperature within the working range. 


The action of the reverse-current mechanism is 
not to be rendered inoperative by a reverse current of 
excessive value provided the applied voltage is not 
reduced by more than 50 per cent. A fall of 50 per 
cent. in the applied voltage is not to render the device 
inoperative, but it may alter the amount of reverse 
eurrent required to open the breaker. 

(h) Every cireuit-breaker rated at more than 15 
amperes is to be of the free-handle type, and is to be 
provided with suitable means of adjustment for deter- 
mining the current at which it is to open the circuit. 
Every circuit-breaker rated at 100 amperes and above 
is to be fitted with an inverse-time-limit over-current 
release. 

(i) Every circuit-breaker is to be so constructed 
that, irrespective of the method of tripping and the 
conditions of load, it will when operated break the 
cireuit effectually and without undue arcing. 

(j) Cireuit-breakers are to be so arranged and 
placed that no inflammable material is endangered by 
their coming into action, and that the are cannot reach 
earthed metal. 


{k) Where the current to be interrupted by a 
switch or circuit-breaker is of such magnitude as to 
cause damage to the contacts, suitable arrangements 
are to be made for the easy renewal of the damaged 
parts, without requiring the removal of the apparatus 
from its place. 


(l) The handles and operating mechanisms of 
switehes and cireuit-breakers are to be mechanically 
strong, and are to be so designed and arranged that 
the hand of the operator, when using the device, 
cannot accidentally touch live metal or be injured 
through an are arising from the switch or cireuit- 
breaker or the blowing of an adjacent fuse. If 
switches are enclosed, their handles are not to operate 
through unprotected slots. 


(m) Where switches are not fixed on a switch- 
board, the live parts are to be enclosed by covers of 
non-ignitable material. In positions in which they are 
liable to mechanical injury the covers are to be of 
rigid metal or are to be protected by a suitable guard. 
In other positions the covers may be either of rigid 
metal or non-conducting material. Metal cases are to 
be well clear of live parts, and where the switches are 
of the open type and are rated for currents exceeding 
6 amperes at voltages exceeding 125 volts the cases 
are to be lined in way of the are with non-ignitable 
material. 


(n) All switches fixed in positions exposed to the 
weather, to drip, or to an excessively moist atmo- 
sphere, are to be contained in weatherproof eases which 
are to be provided with cable glands or bushings, or 
be adapted to receive screwed conduit, according to 
the way in which the cables entering these fittings 
are run. 


(0) Each cireuit-opening device is to be so con- 
structed and arranged that when placed in the “off” 
position it cannot accidentally move sufficiently to 
close the circuit. 


20. Fuses.—(a) Every fuse is to comply with the 
requirements of Appendix No. 5, and the choice from 
the categories of duty referred to in the Appendix is 
to be made with regard to the prospective short-cireuit 
current and the total output of the generators feeding 
the circuit in which the fuse is connected. 


(b) Details of the construction and tests for 
rupturing capacity and temperature rise of fuses are 
to be submitted for approval and only approved types 
of fuse are to be installed on switchboards, section 
boards and distribution fuse-boards. 
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(c) Eaeh fuse is to be permauently and indelibly 
labelled with the current carrying capacity of the 
circuit or generator protected by it and with the 
appropriate approved size of fuse or replaceable 
element. 


(d) The current rating of a fuse-element is not 
to exceed the current rating of the smallest cable in 
the circuit protected by the fuse-element, provided 
that this requirement is not to apply to a motor circuit 
installed in accordance with Section 5, clause 2 (b). 
Table XII gives approximate fusing currents for wires 
of copper and standard eutectic tin-lead alloy. 


(e) Every fuse is to be provided with a suitable 
non-ignitable insulating fuse-carrier of such form as 
to protect a person handling it from shock and burns. 


(f) Effeetual provision is to be made for retaining 
in position all fuses subjected to vibration or shock. 


(g) Where fuses are not fixed on a switchboard 
they are to be grouped on section boards or distri- 
bution fuse-boards, or are to be contained within cases 
conforming in all respects to the requirements laid 
down in clause 24. 


(h) Fuses are not to be placed in socket-outlets, 
plugs, or eeiling-roses. 


21. Section Boards and Distribution Fuse-boards.— 
(a) Section boards and distribution fuse-boards are 
to be constructed in accordance with clauses 2 and 3 
above, so far as they are applicable, and the fuses 
fitted on such boards shall conform to clause 20 above. 


(b) Every section board and distribution fuse- 
board is to be contained within a protecting case, 
unless of such size that it is contained in a separate 
compartment or space in the ship. Cupboards or 
compartments containing switchboards are to be 
composed of, or lined with, non-ignitable material. 


(c) Cases are to be of ample mechanical strength 
and rigidity and metal cases are to be protected from 
corrosion. Ample space for wiring is to be provided. 


(d) Cases are to be of metal, except in passenger 
and other accommodation, and in crew spaces, where 
they may be of wood. } 

(e) Where the case is of metal the minimum 
distance in air between live metal and the case is to 
be not less than $-inch independent of any displace- 
able insulation, whether bushing or barrier, and not 
less than }-inch when measured over the surface of 
any non-displaceable insulation. The clearance 
between arcing contacts or fuses and unlined cases is 
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to be such that operation within the rating of the 
switch, fuse or cireuit breaker can be carried out 
satisfactorily. 


(f) Soft-wood eases are to be lined with non- 
ignitable material. Cases of hard wood such as teak, 
English oak or mahogany need not be so lined. The 
lining or hard wood ease is to be clear of live parts 
by not less than }-inch. 


(g) Cases not provided with backs forming an 
integral portion thereof are to have a non-ignitable 
insulating shield between their contents and the bulk- 
head or any other structure to which they are fixed. 


(h) Where glass fronts are provided, the glass is 
to be of the “wired” type and the fronts are to clear 
all live parts by not less than 3 inch. Where the boxes 
are of metal, such fronts may be regarded as insulating 
shields. 


(i) Cases fixed in positions exposed to the 
weather, to drip, or to an excessively moist atmosphere, 
are to be weatherproof and provided with cable glands 
or bushings, or be adapted to receive screwed conduit, 
according to the way in which the cables entering 
these fittings are run. 


22. Joint and Junction Boxes.—Joint and junction 
boxes are to be constructed wholly of durable, 
non-inflammable, non-absorbent materials, and all 
insulation is to be of permanently high electric 
strength and insulation resistance. The live parts 
are to be so arranged, by suitable spacing or shielding 
with non-inflammable, insulating materials, that 
conductors of opposite polarity or different phase 
cannot readily be short-circuited. If used in damp 
situations, such boxes are to be watertight. 


DISTRIBUTION. 


Section 4. 1. Every distribution fuse-board 
is to be directly connected to one of the following :— 


(a) The main switchboard or emergency switcb- 
board. 


(b) A separate way on a section board. 


(c) A eireuit feeding several distribution fuse- 
boards either by looping-in to their busbars or in the 
form of a ring main. Fuse-links or disconnecting 
links may, if desired, be inserted in these connecting 
cables. Such circuit is itself to be connected to one 
way of the main switchboard, emergency switchboard, 
or section board. Where a reduction is made in the 
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cross-sectional area of a conductor, protection is to 
be provided in compliance with the requirements of 
Section 6, clause 410. 


Notse.—The sequence shown in the following diagram is recognized 
as standard. The number of intermediate boards intervening 
between the final sub-circuit and the main switchboard or emer- 
gency switchboard will depend upon the size and disposition of the 


installation, 
Main switchboard or emergency switchboard 


Current - 
usin 
appliances 


Apphances 
normally 
using more 
than 15 
amperes 


Current - 
usin 


appliances Current- 


usin 
appliances 


SB=Section board; DFB= Distribution fuse-board. 


2. Protection Against Excess Current.—Through- 
out an installation every circuit is, except as prohibited 
under clause 3 (c), to be protected on each insulated 
pole by a fuse or circuit-breaker. 


3. Control of Circuits.—(a) Every outgoing cireuit 
from a section board or a distribution fuse-board is 
to be controlled by a fuse on each insulated pole, and 
every two-wire circuit rated at more than 100 amperes 
is, in addition, to be controlled as a minimum by a 
switch on one insulated pole. 


(b) Every three-wire circuit supplied from all 
three conductors of a three-phase system is to be 
controlled by a triple-pole linked cireuit-breaker with 
overload trips on at least two phases, or, except in 
circuits supplying motors, by a triple-pole linked 
switch and by a fuse on each pole. 


(c) A fuse, non-linked switch, or non-linked 
circuit-breaker, is not to be inserted in that pole of 
the circuit which is either earthed or derives its 
polarity from an earthed conductor, but an isolating 
link securely fixed to its terminals by bolts or screws 
may be fitted for testing purposes. 


Nors.— Requirements for the control of outgoing circuits from 
main switchboards and emergency switchboards are contained in 
Section 3, clause 10. 


4, Earth Return.—Only ships having steel hulls 
are to be wired on the single-conductor system; hence 
such system shall not be used on composite ships. 


5. Earthing of Neutral.—(a) Where the distri- 
bution is effected on the three-wire direct-current 
system, or three-wire or four-wire three-phase alter- 
nating-current system, whatever the voltage of supply, 
the ucutral may, if desired, be earthed. 


(b) Where the voltage exceeds 250 volts across 
the outers of a three-wire system, the neutral is to be 
solidly and permanently earthed at one point at least. 


6. Earthing Connections.— (a) Every earthing 
lead (other than those provided for in clause (b) 
below) is to be of stranded or solid phosphor bronze 
or high-conductivity copper, and is to be protected 
wherever exposed to the likelihood of mechanical 
damage, and also, where necessary, against corrosion, 
particular attention being given in these respects to 
the point of connection to the hull of the ship. The 
nominal cross-sectional area of such earthing lead is 
to be not less than 0-007 square inch for every 
50 amperes of working current, provided that its 
sectional area is in no ease less than 0-0045 square inch 
and is the same as the sectional area of the working 
conductor for all sizes up to 0-007 square inch. Its 
sectional area need not exceed 0-1 square inch. The 
nominal cross-sectional area of every phosphor-bronze 
earthing lead is to be such as to provide a current- 
carrying capacity not less than that which would be 
required for a copper earthing lead. 


Norz.—Where earthing leads are exposed to the weather it is 
preferred that phosphor bronze be used in preference to copper. 


(b) Every conductor used to carry the working 
current of a circuit to the ship’s structure on the 
single-conductor system of distribution is to have a 
cross-sectional area not less than that of the corre- 
sponding conductor of the insulated portion of the 
circuit. 


(c) Every connection to the ship’s structure is to 
be in an accessible position, and is to be secured by a 
brass screw of not less than $ inch diameter used for 
this purpose only. Where a cable socket is not used 
(see Section 9, clause 4) the wires are to be formed 
into a hook and placed under a tinned brass washer. 
In all cases care is to be taken to eusure bright 
metallic surfaces at the contact areas immediately 


before screwing up. 
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7. Two-wire Circuits above 250 Volts.—Where 
the voltage exceeds 250 volts, the following conditions 
are to be observed :— 


(a) Motors only are to be supplied at such higher 
voltage. No motor of 3 brake horse-power or less, and 
no portable motor of any size, is to be supplied at such 
higher voltage. 


(b) All exposed metalwork, other than that 
designed to be live, is to be effectually connected to 
earth. 


(c) All apparatus is to be so constructed, enclosed, 
and protected, that there shall be no danger of shock 
in the ordinary handling thereof. 

Norg.—Requirements for generators, motors, and cables, for 
voltages exceeding 250 volts are contained in Sections 2, 9, and 12. 

8. Three-Wire Circuits above 250 Volts.— Where 
three-wire distribution is employed and the voltage 
across the outer conductors exceeds 250 volts, the 
voltage between any two points in one space or 
compartment where portable fittings, appliances, or 
accessories are likely to be used is not to exceed 250 
volts, unless the fittings, appliances, or accessories, 
between which there may be a higher voltage, are so 
situated that they cannot be brought within 1,8 m. 
of each other. 


9. Alternative Lighting in Engine Rooms, etc.— 
In engine rooms and boiler rooms, and in the corridors 
and stairways leading to the boatdecks of passenger 
ships, alternate groups of lamps are to be supplied 
from circuits so arranged that the melting of any one 
fuse-element (other than a fuse-element on the main 
switchboard) will not leave these spaces in darkness. 


10. Emergency Supply.—Where the Board of 
Trade require an emergeney supply to be provided, 
it is to be adequate in amount, and so disposed as to 
meet all requirements concerning safety imposed by 
the Board of Trade. Emergency circuits are to be 
connected direct to a change-over switch or switches, 
which are to be fitted on the emergency switchboard 
only, to enable such circuits to be quickly transferred 
from the ordinary source of supply to the source of 
emergency supply. Where an emergency battery is 
installed, an indicator is to be provided and is to be 
arranged to show whether the battery is in service. 
The indicator should preferably be mounted on the 
main switchboard. 


11. Shore Connections.—Where provision is 
required for a supply of electrical energy from a 
source on shore or other external source, a suitable 
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connection box or boxes is to be fitted in a position 
convenient for the reception of portable cables from 
the external source, and containing terminals of ample 
size and of such form as to enable the conductors to 
be effectually clamped therein. The terminals are to 
be connected to the main switchboard by suitable 
cables permanently fixed. Where the cables are of 
300 amperes capacity or less they are to have at the 
incoming point on each pole fuses and a linked switch 
of appropriate size. The cables are to be connected 
to the main switchboard through a switch on each 
pole. Where it is intended to supply current from 
the ship’s generator to outside sources, a fuse is also 
to be fitted on each pole at the switchboard. 


12. Interference with Magnetic Compasses.— 
(a) Generators, motors, secondary batteries, control 
gear, resistors, electric cables, and other apparatus 
producing an external magnetic field when in use, 
are to be fitted at such distanees from the compass 
bowl (having regard to the strength of field set up 
and the facilities for its conduction by magnetic 
materials) as will reduce the magnetic field produced 
by such apparatus to a negligible value thereat. 


Norz.—It is recommended that the devices and apparatus, referred 
to in clause 12 above, should never be less than 10 feet distant from 
any magnetic compass. 

(b) A single-conductor direct-current circuit is 
not, in any instance, to be fitted within 30 feet of 
standard and steering compasses. In order that the 
lead and return currents in such circuit shall 
neutralize one another in two-conductor systems, 
eables in the vicinity of the compass are preferably 
to be twin; and single-core cables are to be fixed as 
close to one another as possible, and are to be 
equidistant from the compass throughout their length. 
Cables within the compass binnacle are to be as short 
and direct as possible; and where such eables are 
single-core, they are to be twisted together and are 
not to be coiled into spiral loops. 


(c) The current input of incandescent electric 
lamps employed for illumination of the compass card 
is not to exceed 0-6 ampere. Such lamps are to be 
so placed that no live part is less than 7 inches from 
any part of the magnetic system of the compass. 


(d) Careful tests are to be made during the 
adjustment of the compasses. The effect of switching 
on and switching off circuits, motors, and other 
electro-magnetic apparatus, near the compasses is to 
be noted, and eareful records kept of any errors 
observed, whether corrected or not. 
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13. Navigation Lights.— (a) Each navigation 
light is to be separately wired from a special distri- 
bution fuse-board which is not to supply any other 
group. This distribution fuse-board is to be placed in 
a position accessible to the officer of the watch. 


(b) Each navigation light on a single-conductor 
system or a two-conductor earthed system is to be 
controlled by a fuse and a single-pole switch on the 
insulated pole, and every such light on a _ two- 
conductor insulated system is to be controlled by a 
fuse on each pole and a double-pole linked switch. 
These switches and fuses are to be fitted on the special 
distribution fuse-board referred to in clause (a) above. 


(c) Each navigation light is to be provided with 
an automatie indicator to give an aural and/or visual 
signal in the event of extinction of the light. Where 
a visual signal is not employed, the souree of supply 
to the aural device is to be a primary or secondary 
battery. Where a visual signal is employed and 
failure of the indicator lamp would result in interrup- 
tion of the supply to the navigation lights, means are 
to be provided for bridging the indicator contacts 
until the faulty lamp is replaced. 


Norz.—Clause 13 (c) does not apply to tugs, trawlers, or fishing 
and similar small vessels. 

The indicator referred to in clause 13 (c) may, if desired, be 
combined with the special distribution fuse-board specified in 
clause 13 (a). 


The efficiencies of navigation lamps are based on a voltage drop 
in series indicating devices up to 3 per cent of the rated voltage of 
the circuit. 


(d) In the event of failure of the circuit supplying 
the navigation lights, it is to be possible on the bridge 
to change them over to an alternative circuit. 

(e) The permanent circuit to each navigation 
light is to terminate in a watertight connection box 
adjacent to the lantern, and the lamp is to be provided 
with a short length of flexible cable, securely anchored, 
for connection to the watertight box, subject to the 
exception that for mast-head lights a watertight plug 
and socket may, if desired, be used as an alternative. 

(f) On single-wire systems every navigation light 
is to be wired from the distribution fuse-board with 
two insulated conductors, the earth connection being 
made at an earth point in the distribution fuse-board. 


14. Control of Electric Lift Circuit—(a) Circuits 
which supply current to the motor operating an 
electric lift or hoist are not to be ineluded in any twin 
or multicore trailing cable used in connection with 
the control and safety devices of the lift or hoist; 
and they are not to be connected to a distribution fuse- 
board controlling final sub-cireuits for lighting unless 
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the maximum current (including the starting or 
accelerating current) of the motor is less than 20 per 
cent of the total rating of the fuse-ways on the 
distribution fuse-board, and unless the fuse-way of 
the motor circuit is clearly labelled. 


(b) A twin or multicore trailing cable which is 
used in connection with an electric lift or hoist, and 
which incorporates any conductor of any circuit 
operated at the supply voltage, is not to include any 
conductor of an electric bell or similar signalling 
cireuit which is operated at reduced voltage from the 
supply system, or which is energized from another 
souree. 


15. Steering Gear—Where the two independent 
steering gears are both driven by electrie or electro- 
hydraulic power they are to be supplied by two 
independent circuits and a change-over switch is to 
be fitted in the steering compartment or other 
approved position to enable the supplies to be inter- 
changed. Each cireuit is to be connected direct 
to the main switchboard, except that where an 
emergeney generator is fitted one cireuit is to be 
connected to the emergency switchboard, but arranged 
normally to be supplied from the main switchboard. 


The cables for each circuit are to be led by 
independent routes so that, as far as practicable, 
damage to one does not involve the other. 


THE ARRANGEMENT OF FINAL SUB-CIRCUITS. 
Section 5. 1.—(a) Every final sub-cireuit is 
to be connected to a separate way on a distribution 
fuse-board or section board, or to the main switeh- 
board or emergency switchboard. 


(b) A final sub-cireuit having a rated capacity 
not exceeding 15 amperes may supply any number of 
points up to ten, A final sub-cireuit having a rated 
capacity exceeding 15 amperes is not to supply more 
than one point. 


(c) In eornice lighting, panel lighting, and elec- 
tric signs, where lampholders are grouped in close 
proximity to each other and are connected to the 
circuit without flexible cords, each lampholder is not, 
for the purposes of clause (b) above, to be deemed to 
be one point. In these cireumstances more than 10 
lampholders may, if desired, be connected to a final 
sub-cireuit, provided that the maximum working 
current in such sub-cireuit does not exceed 10 amperes. 


Nore.—Where a circuit for a pilot lamp in connection with a 
current-using appliance is connected through a local fuse or fuses 
to the final sub-circuit supplying the appliance, such pilot-lamp is 
not, for the purposes of these Rules, deemed to be a final sub-circuit. 
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2. Protection against Excess Current.—(a) Every 
final sub-cireuit is, except as prohibited under 
Section 4, clause 3 (c) to be protected on each 
insulated pole by a fuse or cireuit-breaker. 


(b) Where the starting or accelerating current of 
a motor considerably exceeds the rated full-load 
current, the current at which the circuit-breaker is 
adjusted to operate, or the current rating of the fuse- 
element (or fuse elements) protecting the motor, may 
exceed by not more than 50 per cent that required for 
compliance with Section 3, clauses 19 (f) and 20 (d) 
for the protection of a cable rated for the full-load 
current of the motor; and the fuse containing such 
fuse-element is to be of the appropriate rating. 


(c) A fuse smaller than one rated for a normal 
working current of 3 amperes need not be inserted in 
any final sub-cireuit. 


3. In every installation the lighting circuits are 
to be supplied by final sub-cireuits separate from the 
circuits for heating and power requirements. 


4. Control of Final Sub-Circuits.— (a) Every 
two-wire circuit rated at more than 100 amperes is to 
be controlled as a minimum by a switch on one 
insulated pole. 


(b) Every three-wire circuit supplied from all 
three conductors of a three-phase system is to be 
controlled by a triple-pole linked cireuit-breaker with 
overload trips on at least two phases, or by a fuse on 
each pole and, for circuits rated at more than 60 
amperes, by a triple-pole linked switch. 


CONDUCTORS. 


Section 6. 1. Standard Sizes.—The sizes of 
conductors shown in Tables I, II, and IV, are recog- 
nized as standard for ship installations. 


2. Material.—(a) All conductors of cables are to 
be of annealed copper having an elongation of at 
least 15 per cent when determined by a test piece not 
less than 6 inches nor more than 12 inches long and 
conforming in all other respects to the Standards of 
the International Electrotechnical Commission Publi- 
cation No. 28. 


(b) Where the insulating covering of the 
conductor of a cable is composed of vuleanized rubber, 
each wire is to be effectually and uniformly coated 
with tin free from all impurities, and the tinned 
conductor of the finished cable is to be capable of 
withstanding the tinning test set out in Appendix 7. 
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(c) Where the insulating covering of the 
conductor of a cable is eambrie impregnated otherwise 
than with a bituminous-base compound, an effective 
separating tape is to be inserted between the cambrie 
and the lead-alloy sheathing, and, where the conductor 
is not tinned in compliance with clause (b) above, also 
between the cambrie and conductor. 


(d) All busbars, busbar connections, and bare 
conduetors, are to comply with the requirements of 
the appropriate clauses, Appendix 7. Aluminium is 
not to be used. 


8. Minimum Size of Conductor.—The smallest 
conductor for fixed wiring is to have a normal cross- 
sectional area of not less than 0-0015 square inch. 


4, Maximum Size of Single Wire.—<All conductors, 
except earth continuity conductors, of cable having 
a nominal cross-sectional area exceeding 0-003 square 
inch (1/-064 in.) are to be stranded. 


5. Current Carrying Capacity of Cables.—Every 
conductor of a cable (other than a flexible cord or 
flexible cable, for which see Section 8) is to be eapable 
of carrying, without the respective ratings set out 
in Tables I and II inclusive being exceeded, the 
maximum eurrent which will normally flow through 
it, provided that :— 


(a) For final sub-cireuits a diversity factor is not 
to be applied. 


(b) For cireuits other than final sub-circuits a 
diversity factor may be applied, provided that the 
known or anticipated conditions are suitable for the 
application of diversity. 

Nore.—It is impossible to specify in these Rules the value of the 
diversity factor for every type of installation. For the application 
of diversity to circuits supplying cargo-winches, cranes, windlasses, 
and capstans, see clause 6 below. 

(c) For an electric motor, the maximum current 
is to be deemed to be the full-load rated current of 
the motor, and, unless the actual current be known, is 
to be taken to correspond to the values given in 
Table XIII for the types referred to therein. For 
motor outputs between those shown in the Table, 
the full-load current is to be taken to be directly 
proportional to the output and is to be calculated 
from the next lower output given in the Table. 


(d) Where the load on a cable is intermittent, 
the cable is permitted to carry a larger current 
(subject to voltage drop) than if continuously loaded. 
Table III gives the maximum permissible currents for 
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half-hour and one-hour ratings. In no case is a 
shorter rating than one half-hour to be taken whatever 
may be the degree of intermittency. 


(e) In assessing the current rating of lighting 
points for the purpose of determining sizes of 


conductors, every lampholder is to be deemed to 
require a current equivalent to the maximum load 


which is likely to be connected to it, which is, except 
for the cireuits described in Section 5, clause 1 (c), to 
be assumed to be at least 60 watts, provided that 
where the lighting fitting is so constructed as to take 
only a lamp smaller than 60 watts the conductors may 
be assessed accordingly. 


6. Circuits for Cargo-Winches, Windlasses, etc.— 
(a) Cables for the motors of eargo-winches, cranes, 
windlasses, and capstans, are to be suitably rated for 
the duty intended, and, unless the duty is such as to 
require a longer rating, cables for winch motors may, 
if desired, be half-hour rated (subject to voltage 
drop) based on the maximum _brake-horse-power 
ratings of the motors. Cables for windlass motors 
and capstan motors are to be not less than one-hour 
rated (subject to voltage drop) based on the maximum 
brake-horse-power ratings of the motors. 


(b) A diversity factor may, if desired, be applied 
in ealeulating the cross-sectional areas of cables 
supplying groups of eargo-winch motors or crane 
motors, subject to such factor being based on the 
proposed duty of the motors and on currents as 
required by Table XIV. Such cables are to be capable 
of carrying continuously the current ealeulated by 
applying the diversity factor to the total connected 
load of winch motors and erane motors. Where the 
cables feeding winch motors and/or crane motors 
supply, in addition, other equipment, the current 
upon which the size of the eable is based is to be 
computed with due regard to the coincidence of the 
various loads. 


7. Equalizer Connections.—Every equalizer con- 
nection for use with flat-eompounded generators is to 
have a sectional area of at least 50 per cent of the 
sectional area of the positive and negative connections 
to the generator. 

Notg.—To assist proportionate sharing of the load by parallel- 
connected generators, it is recommended that where the lengths of 
the connections or the rated sizes of the generators are different 
the section areas of the equalizer connections should be so graded 


as to ensure that the voltage drop in all of them is equal at 
full load. 
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8. Cables for Alternating Current.—If armoured 
single-core cables are used for alternating current 
circuits the armouring is to be of non-magnetic 
material. 


9. Voltage Drop.—The size of conductors is to be 
so selected that the fall of voltage between the main 
switchboard busbars and any and every point on the 
installation, when the conductors are earrying the 
maximum current under the normal conditions of 
service, does not exceed 6 per cent of the voltage at 
the busbars for power, heating and lighting circuits, 
and 1 volt plus 1 per cent. of the voltage at the 
busbars for radio apparatus mains when carrying the 
main and battery-charging loads simultaneously. 


Nore.—Where an independent charging circuit is provided for 
the radio battery, the last words of clause 9 apply only to the 
radio-apparatus mains. 


10. Relative Sizes of Conductor and Fuse-Link.— 
In each eireuit every cable is to have a current rating 
not less than that of the fuse-element (or the adjust- 
ment of the cireuit-breaker) protecting the circuit. 
Where a reduction in cross-section is made to a con- 
ductor, e.g., at an extension or branch thereof, the 
smaller conductor is to be protected locally by a 
cireuit-breaker or fuse-element of the appropriate 
rating (see Section 3, clauses 19 (f) and 20 (d) and 
Tables I to IV) except where the adjustment of the 
circuit-breaker or the rating of the fuse-element 
protecting the larger conductor does not exceed the 
rating of the smaller conductor. 


THE INSULATION AND PROTECTIVE COVERING 
OF CABLES. 


Section 7. 1.—Only the following types of 
cables, which may be single-core, twin, or multicore, 
are to be employed :— 

(a) Vuleanized-rubber-insulated cables :— 

(i) Taped, braided and compounded. 


(ii) Lead-alloy-sheathed (with, if desired, 
braiding over the lead). 


(iii) Lead-alloy-sheathed and armoured (with, 
if desired, braiding over the armour). 


(iv) Vuleanised - rubber - sheathed (“H.R.” 
type). Varnished-calico taped, braided, 
and compounded with fire-resisting 
compound; and complying with special 
test requirements. 
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(b) Impregnated-paper-insulated cables and var- 
uished-eambrie-insulated cables :— 
(i) Lead-alloy-sheathed (with, if desired, 
braiding over the lead). 
(ii) Lead-alloy-sheathed and armoured (with, 
if desired, braiding over the armour). 


2.—Where it is desired to use types of cables 
insulated otherwise than specified in clause 4 above, 
sample lengths are first to be submitted for approval, 
each sample being accompanied by a report from a 
recognized testing authority regarding the behaviour, 
properties, and life, of the insulating materials 
employed. 


3. Twin-core and three-core cables are to be 
circular, i.e., flat-sided cables are not to be used. 


4. Vulcanized - Rubber - Insulated Cables. — (a) 
Vuleanized-rubber-insulated cables are to be insulated 
with two or more layers of vuleanized rubber which, 
except in single-core vuleanized-rubber-sheathed cables 
_ (“H.R.” type) are to be covered with a helical binding 
of a high-quality cotton tape proofed on one side with 
rubber and applied before vuleanization, with a 
suitable overlap. The whole is to be vulcanized 
together and is to form a compact homogeneous body; 
it is not to be possible to separate the layers of rubber, 
but the tape is to be removable without tearing the 
rubber. The thickness of the insulation is to be in 
accordance with the appropriate Table V or VI. 

(b) Braided cables are to have a fibrous braiding, 
thoroughly impregnated with a preservative compound 
of such a nature as not to have any deleterious action 
on the rubber or armouring as the case may be. The 
finish of the braiding is to be smooth and uniform. 


(c) The interstices between the cores of twin and 
multicore rubber-insulated cables are to be filled with 
jute or rubber and a rubber-proofed cotton tape is to 
be applied with a definite overlap over the laid-up 
and filled cores. 


5. Impregnated - Paper-Insulated Cables —(a) 
Impregnated-paper-insulated cables are to be insulated 
with layers of paper impregnated with a chemically 
neutral insulating compound. The paper is to be 
manufactured from chemical wood-pulp fibre and is to 
be uniform in texture, strong, long fibred, free from 
imperfectly pulped materials, metallie particles or 
deleterious substances, It is not to contain mechanical 
wood, straw, esparto, or any other low-grade fibrous 
materials. The thickness of the insulation is to be 
in accordance with the appropriate Table VII or VIII. 
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(b) The insulated cores of multicore impregnated- 
paper-insulated cables are to be laid up with a 
suitable lay, the interstices are to be filled with paper 
or jute, and the cable is to be sheathed with lead 
alloy, in accordance with clause 6. 


6. Varnished - Cambric - Insulated Cables.—(a) 
Varnished-cambric-insulated cables are to be insulated 
with layers of suitable high-quality varnished-cloth 
tape or strip, free from wrinkles, blisters, and other 
imperfections. A viscous, non-drying, and insulating 
compound is to be used for lubricating and sealing 
the layers of the varnished cambric. The compound 
is to be of a mineral base and is not to dry out or 
deteriorate. The compound is not to drip from the 
end of a three-foot length of the cable when suspended 
in a vertical position for 48 hours at a temperature 
of 170° F. (77° C.). The thickness of the insulation 
is to be in accordance with the appropriate Table 
VII or VIII. 

(b) The insulated cores of multicore varnished- 
eambric-insulated cables are to be laid up with a 
suitable lay, and the interstices are to be filled with 
impregnated jute or other suitable filling material. 


7. Lead- Alloy Sheathings. — (a) Lead -alloy- 
sheathed cables are to be provided with a closely 
fitting sheath of uniform thickness, free from flaws, 
and having a smooth exterior surface. The metal of 
the sheath is to be of alloy A, alloy B or alloy E 
specified below. 


Composition (percentage by weight). 
Ali Ol = —= 
| Tin Cadmium. | Antimony. Lead 
| Min. | Max. | Min. | Max. | Min. | Max. 
| ry 
Alloy Aj 1: 8 | 2° 2 | —|/—|— —| The 
» BY] 0-35 | 0-45 | 012 018 | — | — remainder | 
» | 0°35 1045} — | — | 0°15 | 0°25 
| | 


The lead used in these alloys is to have a lead 
content of not less than 99-90 per cent, and the 
impurities, including zine and bismuth, are not to 
exceed 0-10 per cent. Zine is not to be present in an 
amount exceeding 0-002 per cent, nor bismuth in an 
amount exceeding 0-05 per cent. No scrap is to be 
used other than that derived from the cable maker’s 
own manufacture. 

(b) The radial thickness of lead alloy sheathing 
is not to fall below the value specified in the appro- 
priate Tables (see Tables V, VI, VII and VIII) by more 
than 10 per cent plus 10 mils. 
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8. Armouring—Armoured lead - alloy - sheathed 
cables are to have over the sheath a layer of hessian 
tape or other suitable material impregnated with a 
moisture-resisting preservative compound. On the 
bedding is to be applied an armouring of annealed 
and galvanized steel wire. . The wires are to have a 
uniform lay of approximately 10 times the diameter 
of their pitch cirele for wires exceeding 0-08 inch 
diameter, and of approximately 8 times the pitch 
cirele diameter for wires of 0-08 inch diameter and all 
smaller sizes. The armouring is to be so applied as 
to present a uniform cylindrical exterior surface. The 
diameter of armouring wire is to be as specified in 
Tables V, VI, VII, VIII and IX, and the thickness of 
the bedding, measured before the armouring is 
applied, is to be in accordance with Table IX. 


9. “H.R.”’ Type Cable—‘“H.R.” type cable is to 
consist of a rubber insulated core having a sheath of 
special oil-resisting rubber compound, taped and 
braided and treated with a flame-resisting compound. 
Suitable type tests are to be carried out and the 
results submitted for consideration. Only approved 
makes are to be used. 


10. Multicore Cables.—All the stipulations con- 
tained in these Rules relating to quality, dimensions, 
and tests, of single-core cables are, so far as they 
apply, to govern the construction of twin and 
multicore cables. 


11. Contactor Coil Circuits—The insulation of 
cables for contactor operating circuits is, as a 
minimum, to be 660 volt grade. 


12. Testing and Inspection —The prescribed tests 
and inspections are to be made at the place of manu- 
facture prior to despatch and may be required to be 
earried out under the supervision of the Surveyor; 
but, in the event of any of the material proving 
unsatisfactory in the course of being installed in 
vessels, such material shall be rejected, notwith- 
standing any previous certificate of satisfactory 
testing. 

13. Tests of Dielectric of Cables—(a) A voltage 
test is to be carried out on all cables at approximately 
room temperature with alternating current of sine 
wave form at a frequency between 25 and 100 eyeles 
per second, and the root mean square of the voltage is 
to be as stated below for the appropriate grades of 
cable and maintained continuously at the full voltage 
for 15 minutes. The voltage test is to be made on the 
insulated core at the manufacturer’s works after the 
core has been immersed in water for not less than 


12 hours, and while still immersed, except that lead 
sheathed eables need not be so immersed. The voltage 
is to be applied between the conductor and the water or 
lead sheath, which is to be earthed, and between the 
conductors of twin and multicore cables. 


VouTaGeE TESTS ON CABLES. 


AC. Test voltage 


Grade. | applied for 
| 15 minutes. 
Volts. 
250 volt cables and flexible cords 1,500 
660 volt cables and flexible cords; 3,500 
1,000 volt cables ... ree aes 8,500 
3,300 volt cables ... eae esi 10,000 
3,300 volt eables for system 

having the centre point earthed 5,800* 


*Applied between conductors and earth. 


(b) The insulation resistance between the con- 
ductor and the water in which the insulated core is 
immersed, or between the conductor and the lead 
sheath, for vuleanized-rubber-insulated cables is not 
to be less than the values given in Table X. The 
temperature of the water is to be at or near 60° F. 
(156° C.). When the temperature is not exactly 
60° F. (15-6° C.) the result obtained is to be corrected 
by the appropriate constant given below. 


TEMPERATURE CORRECTION FOR INSULATION 


RESISTANCE. 
Tempera-| Multiplier Tempera-| Multiplier 
ture °F. Constant ture °F. Constant 
1 2 3 4 
50 0-773 60 1-000 
51 0-793 61 1-026 
52 0-814 62 1-053 
53 0-836 63 1-080 
54 0-857 64 1-108 
55 0-880 65 1:137 
56 0-902 66 1-167 
57 0-926 67 1-198 
| 58 0-950 68 1-229 
| 59 0-975 69 1261 
70 1:293 


The measurement of insulation resistance is to 
be made after one minute’s electrification with direct 
current at not less than 500 volts. 


Section 7 
ELEC. EQUIPMENT 


230 LLOYD’S REGISTER OF SHIPPING. 


THE INSULATION AND PROTECTIVE COVERING OF 
FLEXIBLE CORDS AND FLEXIBLE CABLES. 
Section 8. 1. Types of Flexible Cords and 

Flexible Cables.—Flexible cords and flexible cables, 

other than those dealt with in clause 3, and Section 45, 

clause 6 (e), are to be provided with one of the 

following protective coverings :— 

(a) Natural or self-extinguishing artificial silk 
braiding. 

(b) Glacé cotton braiding. 

(c) Fibrous braiding, thoroughly compounded. 

(d) Hard eord braiding in addition to the 
covering specified in (c) above, 

(e) Tough rubber sheathing applied directly to 
the laid-up insulated cores, with or without 
braiding. 


2. Flexible cords and flexible cables are to, except 
as provided for in clause 3, comply with such clauses 
of Section 7 as are applicable. 


3. Where the conductor temperature exceeds 
150° F. (65:5° C.) but does not exceed 176° F. (80° C.), 
flexible cords for connection to immersion and other 
heaters are to be one of the following types :— 


(a) Flexible cords having the conductor insulated 
with heat-resisting rubber, asbestos roved, 
and eotton or asbestos braided overall. 

(b) Flexible eords having the eonductor roved 
with asbestos, insulated with varnished 
ecambric, asbestos roved, and cotton or 
asbestos braided overall. 

(c) Flexible cords having the conductor insulated 
with varnished eambric, asbestos roved, 
and cotton or asbestos braided overall. 


Nore.—Types (b) and (c) above are suitable for use in dry 
situations only. 


4. Current Rating of Flexible Cords and Cables.— 
Flexible cords and flexible cables are to be capable of 
earrying, without the respective ratings set out in 
Table IV being exceeded, the maximum current which 
will normally flow through them. 


5. Earth Continuity Conductor in a Flexible Cord 
or Flexible Cable.—(a) The earth continuity conductor 
in a flexible cord or flexible cable is to be insulated. 

(b) In a flexible cord having conductors of a 
nominal cross-sectional area of 0-0048 square inch or 
less, the nominal cross-sectional area of the earth 
continuity conductor is to be equal to those of the 
current-carrying conductors. 
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(ec) In flexible cords having conductors of a 
nominal cross-sectional area greater than 0-0048 
square inch, and in flexible cables, the nominal ecross- 
sectional area of the earth continuity conductors is to 
be at least 0-0048 square inch and, in general, not less 
than one-half those of the current-carrying conductors. 


THE INSTALLING AND FIXING OF CABLES. 


Section 9. 1. Cable Ends and Sockets.—(a) 
Where substantial mechanical clamps are not used, the 
ends of every conductor having a nominal eross- 
sectional area exceeding 0-01 square inch (7/:044 in.) 
are to be provided with soldering sockets of such a 
size as to contain all the strands of the conductor. 


(b) Soldering fluids containing acid or other 
corrosive substances are not to be used. 


2. Preparation of Cable Ends.—(a) Whensoldering 
or securing the ends of conductors to sockets or 
terminals, the insulation is not to be removed further 
than is necessary to allow the unreduced conductor to 
enter and completely fill the socket or terminal. 


(b) The braid, lead, or other covering over the 
insulation, including the tape in contact therewith, is 
to be cut back at least half an inch from the end of 
the insulation in cables up to 4 inch diameter 
(measured over the insulation), and at least one inch 
from the end of the insulation in cables of greater 
diameter. 


3. Sealing of Cable Ends—(a) The exposed con- 
ductor and insulation of impregnated-paper-insulated 
eables and varnished-cambric-insulated cables is to be 
protected from moisture by being suitably sealed. 


(b) All the strands at the exposed ends of the 
conductors of impregnated-paper-insulated cables and 
varnished-cambric-insulated cables exceeding 0-0045 
square inch sectional area are to be soldered together, 
where such exposed ends are not provided with cable 
sockets. The ends of the conductors of vuleanized- 
rubber-insulated cables in damp situations shall be 
similarly treated. 

(c) Where vuleanized - rubber - insulated cables 
operate under exceptional conditions of heat or 
moisture, or are subject to other deleterious agents, 
their exposed ends are to be effectually sealed. 


Nore.—Under all conditions the life of vulcanized-rubber-insulated 
cables is considerably increased if means are taken to exclude air 
from exposed rubber insulation and from the conductor where it 
emerges from the rubber insulation. 
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4. Selection of Cable Runs.—(a) Cables are, as 
far as is practicable, to be fixed in accessible positions, 
so chosen that the cables are not exposed to drip or 
accumulation of water or oil, steam or oily vapour, 
high temperatures from boilers, steam pipes, exhaust 
pipes, radiators, resistors, or other hot objects, or 
to avoidable risk of mechanical damage. Unless 
adequately protected, cables are not to be laid under 
machines or floor-plates. Cables in winch contactor 
houses are, as far as is practicable, to be kept clear 
of the outer steel plating (if any) and away from the 
heat of the resistors. 


(b) Cables, other than those specially designed 
for high temperatures, are not to be installed in any 
situation in which temperatures greater than the 
following are likely to be attained : 


Type of Insulation. Maximum Temperature of 


Cable Surroundings. 
115° F. (46° C.) 
150° F. (65-5° C.) 
150° F. (65°5° C.) 
(c) A vuleanized-rubber-insulated cable is not to 


be so hent that the radius of the inside of the bend is 
less than that given in the following schedule. 


Vuleanized Rubber 
Impregnated Paper 
Varnished Cambrie 


UNARMOURED. 


Less than 1 inch 
overall diameter. 


a ; ARMOURED. 
More than 1 inch 


overall diameter. 


4 times overall | 6 times overall | 6 times overall 
diameter of diameter of diameter of 


eable. | cable. eable. 


This requirement does not necessarily apply to 
bends in small cables where entering fittings, terminal 
boxes, ete. 


(d) A eable (whether armoured or not) insulated 
with impregnated paper or varnished cambric is not 
to be so bent that the radius of the inside of the bend 
is less than eight times the overall diameter of the 
eable. 


5. Support and Protection.—(a) All cables (other 
than flexible eables connected to portable or movable 
fittings) are to be securely fixed in position in accor- 
dance with the requirements of clauses 6, 7, and 8, 
below. 


(b) Where exposed to risk of mechanical damage, 
eables shall be protected by sheet-iron plating or by 
heavy-gauge screwed steel conduit. The use of copper 


conduit is permitted. Copper conduit is not to be 
used in situations where it will be exposed to 
mechanical damage unless further protected by sheet- 
iron plating or other similar shielding. 


(c) In machinery spaces, galleys, bathrooms, and 
laundries, or where unavoidably exposed to the 
weather or to the action of sea water, cables, other 
than vuleanized-rubber-sheathed cables of the “H.R.” 
type, are either to be lead-alloy-sheathed, with or 
without further protection, or be run in conduit. 


(d) Cables entering cold-storage chambers are to 
pass directly through the walls or lagging of the 
chamber and are to be protected by a continuous tube 
flanged at each end; alternatively, they may pass 
through holes in wood in door frames, in which case 
the holes are to be sealed at both ends. 


(e) Cables fixed within cold-storage chambers are 
to be either lead-alloy-sheathed with or without 
armouring or braiding, or vuleanized-rubber-sheathed 
of the “H.R.” type. They are not to be embedded in 
the walls or lagging, but are to be in full view 
throughout their length. They are to be supported 
on cleats made of porcelain, hardwood, or other non- 
metallic and non-hygroscopie material, provided that 
armoured cables may, if desired, be fixed with gal- 
vanized iron clips. As an alternative, cables may be 
earried on galvanized perforated plating which is so 
fixed as to leave a space between the back of the 
plating and the face of the chamber. 


(f) Every lead-alloy-sheathed cable, whether 
armoured or not, is to have its lead-alloy sheath and 
armouring (if any) effectually earthed at both ends, 
provided that in final sub-cireuits earthing may, if 
desired, be at the supply end only. Effectual means 
are to be taken to ensure that all metallie envelopes 
of eables are made electrically continuous throughout 
their length. All earthing connections are to be 
effected by means of clamps or soldered joints, or, 
alternatively, by glands specially designed for the 
purpose of forming part of joint boxes or similar 
fittings in which cables terminate. 


(g) Metal staples are not to be used for fixing any 
cable. 

(h) Flexible cords are not to be used for fixed 
wiring. 

(i) Cables of opposite polarity may, if desired, be 
bunched in conduit if carrying direct current, but 
eables carrying alternating current are always to be 
so bunched that the outgoing and return cables are 
drawn into the same conduit. 
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(j) Cables carrying alternating current are to 
be kept separate from cables carrying direct current, 
and if on the same tray they are to be supported on 
separate cleats. 


(k) Cables shall not be led through or be in 
direct contact with oil fuel tanks. 


(1) Excessively large groups of cables are to be 
avoided. 
Nore.—Attention is drawn to the possibility of corrosion of the 


lead-alloy sheathings of cables as a result of contact, in the 
presence of moisture, with oak and other woods. 


6. Exposed or Cleated Wiring.—(a) Lead-alloy- 
sheathed cables, whether armoured or not, and 
vuleanized-rubber-sheathed cables of the “H.R.” type 
may, except as required by clause 5 (b) above, be used 
without the further protection of casing, duct, or 
conduit, provided that they are secured by metal clips 
having smooth or rounded edges. All clips are to be 
firmly secured by serews of ample strength and are 
to be spaced in accordance with Table XI. The clips 
are to be formed of non-rusting material or shall have 
a non-rusting finish. 


(b) Cables of all classes having a nominal cross- 
sectional area of 0-1 square inch and above may, if 
desired, be supported on cleats, which are to be spaced 
in accordance with Table XI and constructed of 
poreelain, hardwood, or other non-metallic, non- 
hygroscopic insulating material. The insulators are 
to have smooth or rounded edges that will not indent 
or damage the cable. In damp situations the supports 
and fixings of the insulators are to be of non-rusting 
material. 


7. Cables in Conduit.—Any type of cable (other 
than the high-voltage cables specified in Section 417 
for luminous-discharge-tube installations) which eom- 
plies with Section 7, clause 1 may be enclosed in 
conduits, provided that :— 


(a) The conduits and conduit fittings comply with 
the requirements of clauses 9 and 40. 


(b) Ventilating outlets suitably placed are 
provided, preferably at the highest and lowest points 
of the conduits, to allow circulation of air and to 
ensure that water cannot lodge in any part of the 
conduits. 


(c) The radius of any circuit is such as to permit 
of compliance with the requirements of Section 9, 
clause 4 (c) and (d) for the bending of cables. In any 
event the inner radius of the bend is not to be less 


Section 9 
ELEC. EQUIPMENT 


than 23 times the outside diameter of the conduit; 
and elbows or tees, other than those of the inspection 
type, are not to be used except at the end of conduits 
immediately behind accessories or lighting fittings. 


(d) The ends of, and the outlets from, all 
conduits are bushed or so finished as to prevent 
abrasion of the coverings of cables emerging there- 
from. 

(e) The saddles and fixings used for securing the 
conduits are of non-rusting material or have a non- 
rusting finish. 

(f) The conduits are earthed and are mechanic- 
ally and electrically continuous across all joints. 


(g) Communication cables are not fitted in the 
same conduit as cables supplying lighting and power, 
unless the lighting and power cables and/or the 
communication cables are protected by lead alloy 
sheathing or vuleanized rubber sheathing of the 
“FR.” type. 


(h) The number of cables in one conduit is such 
that they can be easily drawn in, and, in any event, 
is such that the sum of the overall cross-sectional 
areas of the eables does not exceed for the respective 
types the following percentages of the internal cross- 
sectional area of the conduit :— 


Braided cables ... 50 per cent. 
Plain lead-alloy-sheathed cables 40 per cent. 
Lead-alloy-sheathed cables ar- 

moured, with or without 


braiding over the armour ... 30 per cent. 


In every run of conduit facilities are to be provided 
as may be necessary to obviate the drawing of cables 
around more than one bend of 90 degrees or two 
diversions of 45 degrees in the run of the conduit. 

(i) Armoured cables and cables having fine wire 
braiding are not to be drawn into the same conduit 
as cables not similarly protected. 


8. Cables in Wood Casing.—Any type of cable 
which complies with Section 7, clause 41 may be 
enclosed in wood easing, provided that :— 

(a) The easing is used only in dry situations and 
is not exposed to drip due to condensation or other 
cause. 

(b) The easing and eapping are secured by 
serews, which for the capping shall be of brass and 
on the outer edges only. 

(c) Where the casing forms part of ornamental 
woodwork, the cables are readily accessible. 
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(d) Direct-current power, heating, and lighting 
eables of opposite polarity are not to be bunched in 
the same groove. 


(e) Preeautions are taken to ensure that, where 
eables from different grooves cross one another, they 
are separated by insulating material. 


(f) Communieation cables connected to systems 
having a voltage not exceeding 55 volts are not fitted 
in the same groove as cables connected to a system 
having a higher voltage. 


(g) Armoured eables and cables having fine wire 
braiding are not to be fitted in the same groove as 
cables not similarly protected. 


9. Conduits.—(a) Conduits, if of steel, and con- 
duit fittings for use therewith, are, with the exception 
of inspection and draw boxes, to be of heavy gauge 
and welded or solid drawn. 


(b) Conduits, if of copper, and clips and saddles 
for use therewith, may be used, subject to the 
requirements of clause 5 (b) above, provided full 
particulars are submitted and found satisfactory. 


10. Inspection and Draw Boxes.—Inspection and 
draw boxes are to be of metal and shall be in rigid 
electrical and mechanical connection with the con- 
duits. For steel conduits this connection is to be 
obtained by screwing into the box or into a device 
clamping both sides of the wall of the box. For 
copper conduits this connection is to be obtained by 
brazing or soldering a suitable ferrule to the conduit, 
the ferrule being secured to the box by screwing or 
by clamping to the wall of the box. 


11. Joints During Erection.— (a) Connections 
between large vuleanized-rubber-insulated eables are 
to be made by means of clamped sleeves or tees in 
joint boxes constructed in accordance with Section 3, 
clause 22; and those between small cables and between 
small cables and flexible cables by means of clamped 
connections contained within suitable receptacles, 
which in the ease of lamp fittings may, if desired, 
form part of such fittings. Joints in flexible cords 
are not permissible. 


(b) Connections between impregnated - paper - 
insulated cables or between varnished-cambric-insu- 
lated cables may, if desired, he made by the same 
means as for vuleanized-rubber-insulated cables. 
provided the insulation at their ends is suitably sealed 
against moisture; or the conductors may be joined by 


means of copper sleeves, the whole being sweated 
together. Joints made in this manner are to be lapped 
with paper or pure cotton tape, impregnated imme- 
diately before use, and are to be enclosed in boxes or 
preferably in lead sleeves or tees wiped on to the 
eable sheaths, these receptacles being filled with an 
insulating compound impervious to moisture. Lead 
sleeves and tees are to be painted with two coats of 
tough elastic enamel on completion of the joint. 


12. Watertight Glands and Deck Tubes.—All 
cables passing through decks or watertight bulkheads 


are to be provided with deck tubes or watertight 
glands. 


13. Cables Passing Through Bulkheads, etc.—Un- 
armoured cables passing through beams, non-water- 
tight bulkheads, ete., are to have the holes through 
which they pass bushed with lead or other soft non- 
ferrous metal, or suitable insulating material. 


14. Circuits of Voltages Exceeding 250 Volts.— 
Where a voltage exceeding 250 volts is employed the 
wiring is to be completely enclosed in strong metal 
casing or heavy-gauge screwed conduit, or armouring 
which is electrically continuous, or, alternatively, the 
cables and other conductors are to be so constructed, 
installed, and protected, as to prevent danger so far 
as is reasonably practicable. 


15. Cables in Lift Shafts—In lift shafts and 
hoist shafts all cables, other than trailing cables, are 
to be armoured or enclosed in steel or other hard- 
metal conduits. If conduits are used the control leads 
and motor leads are to be in separate conduits. 


In shafts subject to severe condensation, such 
as engine room lift shafts, the cables (other than 
trailing cables) are preferably to be of the lead-alloy- 
sheathed or the “H.R.” type, run on the surface of 
the shaft in such a position as to be clear of wire 
ropes, trailing cables, ete. Sheet-iron protection 
covers are to be fitted over cables where liable to 
sustain damage. 


16. Cables over Expansion Joints.—Cables are 
not to be led across expansion joints in the structure 
unless this is unavoidable. Where cables must cross 
an expansion joint they shall be arranged with a loop 
suitably supported having a diameter not less than 
12 times that of the largest cable, to ensure the 
necessary flexibility. 
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ACCESSORIES AND LIGHTING FITTINGS. 


Section 10. 1.—/(a) Accessories and lighting 
fittings are to be so designed and constructed that the 
passages for the insulated conductors are of ample 
size and are free from rough projections, sharp angles, 
and abrupt bends. All outlets for cables shall have 
well-rounded edges or be bushed. 


(b) Accessories and lighting fittings are to be so 
designed, and the insulated conductors so installed, 
that stress cannot be applied by the conductors to any 
terminal to which the conductors may be connected. 


(c) Accessories and lighting fittings are to be so 
designed and fixed that dust and moisture cannot 
readily accumulate on the insulation or live parts. 


(d) On weather decks, and wherever exposed to 
spray, drip or condensed moisture, accessories are to 
be of the watertight type. 


(e) Watertight accessories are to be so constructed 
as to withstand, without the entry of water, immersion 
under a 3-feet head of water before fixing. After 
erection they are to be capable of withstanding, with- 
out the entry of water, the application of a stream 
of water ejected without restriction from an ordinary 
wash-deck hose under a head of 15 feet of water for 
a period of a quarter of a minute, the outlet of the 
hose being 6 feet away from the accessory or lighting 
fitting. 


(f) The lanterns of navigation lights are to be 
watertight, and provided with suitable means for 
drawing off condensed moisture. 


(g) Open-type lighting fittings, whether fixed or 
portable, are not to be used near readily combustible 
materials, or in spaces where inflammable or explosive 
dust or gases are likely to be present or where inflam- 
mable goods are stored. 


(h) In spaces where explosive or inflammable 
dust or gases are likely to be present, accessories and 
lighting fittings are to be of the flame-proof type. 


(i) Open-type lighting fittings are not to be 
furnished with combustible shades unless such shades 
are kept free from contact with the lamps by suitable 
guards or supports. Shades and eandle tubes com- 
posed wholly or partly of nitrated celluloid are not to 
be used in any situation near a lamp. 


(j) Switches and other accessories likely to cause 
an are when they are operated are not to be installed 
in bunkers or other spaces in which inflammable or 
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explosive dust, vapour, or gas, is likely to be present, 
irrespective of whether such switches or other acces- 
sories control lights in such spaces. 


(k) The exposed metal parts of weatherproof, 
watertight, and flame-proof lighting fittings and 
accessories are to be earthed. 


2. Lighting Fittings.—(a) Weatherproof lighting 
fittings are to have metal frames, and are to be so 
designed that the lamp is completely enclosed within 
a readily removable glass receptacle. The cable 
entries to the fittings are to be watertight, and the 
cable ends shall be so sealed as to prevent access of 
moisture to the conductor. 


(b) Portable lighting fittings for the illumination 
of decks, holds, engine rooms, and similar spaces, are 
to be of the open type with frames of metal or other 
suitable material, or, alternatively, they are to be of 
the weatherproof type. Switches are not to be fixed 
on portable lighting fittings. 


(c) On alternating-current systems of any 
voltage, and on direct-current systems the voltage 
of which exceeds 150 volts to earth, all metal 
parts (other than current-carrying parts) of portable 
lighting fittings are to be earthed through an earth 
continuity conductor in the flexible cord supplying 
the appliance, and such earth continuity conductor is 
to be in effectual electrical connection at one end with 
the metal frame (if any) of the fitting and at the 
other end with the earthed metal of the plug 
connection. 


(d) The metal parts (other than current-carrying 
parts and lampholders) of open-type portable lighting 
fittings with metal frames are to be earthed as 
deseribed in clause (c) above. 

(e) Open-type portable lighting fittings with non- 
metallic frames, or of which the only non-current- 
carrying metal parts are guards surrounding the 
lamps, need not be earthed, provided the guards 
cannot come into metallie contact with the lamp- 
holders. Such lighting fittings are to be made of 
treated hardwood or suitable composite material 
eapable of withstanding rough usage in service. 


(f) In a portable lighting fitting a metal lamp- 
holder which is not in direct metallic contact with the 
frame of the fitting is to be separated from all metal- 
work of the fitting by insulating material, of adequate 
mechanical strength, which will not soften at 302° F. 
(150° C.), and is to be so shielded by means of similar 
insulating material that it cannot inadvertently be 
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touched by a person handling the fitting or replacing 
a lamp. For this purpose a glass bowl of a portable 
fitting is not to be regarded as an insulating shield 
for the lampholder. 


(g) Every portable lighting fitting is to be 
provided with a hook or other suitable attachment to 
enable it to be hung up without damage to the flexible 
cord. 


(h) Flexible cords for portable fittings are to 
conform to the requirements of Section 8. The 
protective covering, of whatever type employed, is to 
pass into the fitting or plug and be securely anchored 
thereto. 


(1) Lighting fittings are to be so designed as to 
provide for adequate dissipation of heat from the 
lamps, and the insulated wires connected to the 
fittings are to be suitably protected from the effects 
of high temperature. 


3. Lampholders.—(a) Lampholders, are, except as 
otherwise permitted in clause (b) below, to be of the 
following Standard types* :— 
For lamps up to and including 

150 watts we ... Standard bayonet 
(B.22) 
or Medium Edison 
screw (E.27) 
For lamps above 150 watts and 


not exceeding 200 watts Medium Edison screw) 


(E.27) 
Goliath Edison screw 
(E.40) 


(b) Small lampholders may, if desired, be 
employed on systems not exceeding 180 volts, and 


miniature lampholders on systems not exceeding 
24 volts.* 


(c) Lampholders are to be constructed wholly of 
non-ignitable material, and all metal parts are to be 
of robust proportions. Goliath lampholders are to be 
provided with effective means for locking the lamp in 
the holder. 


* The designations adopted by the International Electro-Technical 
Commission for lampholders and lamp-caps are as follows :— 


For lamps above 200 watts 


| 


Name or Car. DESIGNATION. | 
Screw Caps :— | 
Golisthr sr) Gad.) S OO E.40 | 
Medium ... i ao weal E.27 
Rmally pices ise isc aloes E.14 
Miniature ae aa satan E.10 
Bayonet :— | 
Normal ... see ene at B.22 
Small single contact... | B.15s 
Small double contact ... ie | B.15d 
| 


4. Switches——Switches are to be constructed 
wholly of durable non-ignitable, non-hygroscopic 
materials, 


5. Ceiling Roses.—Ceiling roses are to be con- 
structed of non-ignitable, non-conducting, non- 
hygroscopic material. 


6. Socket Outlets and Plugs.—(a) The live parts 
of socket-outlets and plugs are to be so proportioned 
that their average temperature does not exceed by 
more than 54° F. (30° C.) that of the surrounding air 
when the normal working current is flowing through 
them continuously. 


(b) Socket-outlets and plugs are to be so con- 
structed that they cannot be readily short-circuited 
whether the plug is in or out, and so that a pin of the 
plug cannot be made to earth either pole of the 
socket. 


(c) The clearances of socket-outlets and plugs not 
interlocked with switches are to be such that an are 
eannot be maintained if the plug be withdrawn from 
the socket while a current 50 per cent greater than 
that for which they are rated is flowing under a 
voltage 50 per cent in excess of the voltage of supply. 


(d) All socket outlets and plugs having a current 
rating exceeding 5 amperes are to be provided with a 
switch so interlocked with the plug that the plug 
cannot be inserted or withdrawn with the switch in 
the “on” position. 

(e) On weatherdecks, in stokeholds and engine 
rooms, and wherever exposed to drip or condensed 
moisture, socket-outlets and plugs are to be of the 
waterproof type. 

(f) Weatherproof socket-outlets and plugs are to 
be of specially robust construction and be provided 
with efficient means to maintain the socket-outlet 
weatherproof when the plug is removed therefrom. 
Where a loose eover is employed for this purpose, it is 
to be anchored to a socket-outlet by means of a chain. 
When the plug is inserted in its socket-outlet the 
combined fitting and interlocking switch, if any, is 
also to be weatherproof. 

(g) Socket-outlets are not to be fitted in bath. 
rooms, lavatories, and similar places. 


LAMPS. 


Section 11. 1.—Arc Lamps other than Search- 
light Lamps.—(a) Are lamps are to have the whole of 
their live parts insulated from the frame or case. 
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(b) Every are lamp is to be provided with a 
globe or lantern arranged to intercept falling particles 
of carbon, and with wire netting of not greater than 
3-inch mesh so arranged as to prevent large pieces of 
broken glass falling therefrom. 


(c) Are lamps are to be so supported that they 
cannot swing into contact with any metallic object. 


(d) Every are lamp circuit is to be controlled by 
a fuse and switch on each insulated pole. Where more 
than one pole is insulated the switches are to be linked. 


(e) Are lamps are not to be installed or used in 
positions where inflammable goods are stored, or 
where inflammable or explosive dust, vapour, or gas, 
is likely to be present under normal conditions. 


2. Searchlight Lamps.—(a) Searchlight lamps are 
to have the whole of their live parts insulated from 
the frame or ease. 


(b) All parts of a searchlight lamp which have to 
be handled for its operation or adjustment while in 
use are to be insulated from the circuit with strong, 
non-ignitable material, of substantial proportions, and 
be so disposed that there is no risk of shock to the 
operator. 


(c) Where a cireuit supplies a searchlight of are 
lamp type it is to be controlled by a fuse and switch 
on each insulated pole. Where more than one pole is 
insulated the switches are to be linked. If a series 
resistance is used with the searchlight lamp, the con- 
trolling switch is to be in the supply leads to the 
resistance and not between the resistance and the 
searchlight lamp. 


(d) The frame of every searchlight connected to 
a supply system having a voltage of 50 volts or above 
is to be provided with a suitable terminal to which 
the earth continuity conductor is to be connected. 


38. Lamps for Navigation Lights.—All lamps for 
navigation lights are to be of the Board of Trade 
standard pattern and are not to be less than 32 candle- 
power, irrespective of whether they are of the carbon- 
filament or metal-filament type. 


4. Electric Discharge Lamps.—(a) Where electric 
discharge lamps or luminous discharge tubes are used, 
lighting by one or more incandescent filament lamps 
is to be provided as necessary to ensure safety in the 
event of the extinction of the discharge lamps. 
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(b) Electrie discharge lamps are to be so arranged 
as to operate satisfactorily with the ship inclined 
from the normal at any angle up to 15 degrees trans- 
versely and 10 degrees longitudinally, and with 
rolling up to 224 degrees from the vertical. 


ELECTRIC MOTORS. 


Section 12. 1. Rating of Motors.—Motors are 
to conform to Appendix No. 3, except that for all 
ocean-going ships and ships operating in tropical 
waters the temperature rise, measured by thermometer 
at rated load, is not to exceed the limit shown in the 
following schedule :— 


Morors not Torautty ENCLOSED. 


TEMPERATURE Rise. 


Class A Insulation. | Class B Insulation. 


Windings (other 
than single-layer 
field windings 
with exposed 
surfaces) and 
cores with which | 
they are in con- 
tact? ss. --- | 63° F. (85° C.)| 81° F. (45° C.) 

Single-layer field 
windings with 
exposed surface | 81° F. (45° C.) 108° F. (60° C.) 


Commutators 72° F. (40° C.) | 72° F. (40° C.) 


TotTaLLy ENcLoseD Morors. 


| Temperature Risz. 


| Class A Insulation. | Class B Insulation. 


than single-layer 
field windings 
with exposed 
surfaces) and 
cores with which 
they are in con- 


Windings (other | 
| 


Single-layer field 


tau. oad .. 81° F. (45° C.) 108° F. (60° C.) 


windings with 
exposed surface 81° F. (45° C.) 144° F. (80° C.)| 
Commutators 90° F. (50° C.) | 90° F. (50° C.)! 
{ 
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2. Flameproof Motors.—Are to conform to 
Appendices 3 and 6. The temperature rises at rated 
load are not to exceed 81° F. (45° C.) on the windings 
and 90° F. (50° C.) on the commutator, all tempera- 
tures being measured by thermometer. 


3. Excessive Ambient Temperature.—Where the 
temperature of the cooling air exceeds 113° F’, (45° C.) 
the permissible temperature rise of the motors is to 
be reduced by an amount equal to the excess 
temperature. 


4, Testing.—Each motor engaged on essential 
services is to be tested at the maker’s works, and a 
certificate giving the results is to be submitted for 
approval. 

The tests are to*include :— 

(a) A temperature test at that rating which 
produces the greatest temperature rise. In cases 
where this cannot be predetermined, the machine 
is to be tested separately under each of its 
ratings. 

(b) Speed-load characteristics. 

(c) Speed range if variable speed. 

(d) Insulation resistance. 

(e) High voltage test. 


Machines of 100 BHP and over are to be inspected 
by the Surveyors during manufacture and testing. 


Where the fans for battery cooled chambers are 
electrically driven, the fan motors are to be inspected 
by the Surveyors during manufacture and testing 
irrespective of the horse-power rating of the motors. 


5. Construction of Motors.—(a) Only Class A or 
Class B insulating materials, in accordance with 
Appendix No. 2, are to be used in the construction of 
motors. 


(b) All motor windings are to be treated to resist 
moisture, sea air, and oil vapour. 


(c) In motors for essential services, the following 
additional requirement is to be complied with :— 

All motor windings are to be insulated from 
their frames and/or cores with mica or micanite, 
and in bar-wound armatures the insulation 
between conductors between upper and lower 
layers or equivalent portions, between which 
there is a periodic full rated voltage, is to be of 
micanite or other similar non-hygroscopie non- 
inflammable material. 


(d) All working parts of motors are to be readily 
accessible, and all live parts in excess of 250 volts 
direct current to earth or 120 volts alternating current 
to earth are to be suitably guarded or enclosed (see 
Section 4, clause 7 (a)). 


6. Brushes.—(a) Motor brushes for use on 
commutators or slip-rings are to be of carbon, graphite, 
or metal-graphite, and are to be provided with flexible 
copper connections. 


(b) Commutator brushes are to be staggered long- 
itudinally in such a manner that in multipolar motors 
every part of the commutator working surface is swept 
by the brushes, to prevent the formation of ridges. The 
staggering is to be so arranged that in multipolar 
direct-current motors a positive brush is always in 
line with a negative brush on an adjacent brush arm. 


7. Terminals.—Suitable terminals, clearly 
marked, are to be provided in an accessible position, 
convenient for wiring, and where cable connections 
are used they are to be provided with cable sweating 
sockets. The terminals are to be effectually secured 
and are to be so spaced and/or shielded that they 
cannot be accidentally earthed, short-circuited, or 
touched. 


8. Mechanical Balance.—Every motor is to be 
so constructed, erected, and supported, that when 
running at any and every working speed all revolving 
parts are well balanced, and the motor is not to give 
rise to any appreciable vibration on the test bed and 
in service. 


9. Lubrication.—(a) Motors are to be efficiently 
and continuously lubricated automatically at all run- 
ning speeds and all normal working oil temperatures 
when continuously inelined from the normal at 
any angle up to15 degrees and when the ship 
is rolling up to 224 degrees from the vertical 
without the spilling of oil, with the exception that 
the longitudinal angle may be limited to 10 degrees 
for motors placed with their axes of rotation in a 
fore-and-aft direction. Where ring lubrication is 
employed, the rings are to be so constrained that 
they cannot leave the shaft. Oil flingers or other 
suitable means are to be provided to prevent the 
lubricant ereeping along the shaft or otherwise 
gaining access to the insulation of the machine or any 
live part thereof. Every oil-lubricated bearing is to 
be provided with a suitable overflow which, while 
permitting efficient lubrication when the machine is 
running, is to prevent the bearing from containing 
an excess of oil. 
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(b) Every self-lubricated sleeve bearing is to be 
fitted with an inspection lid and means for the visual 
indication of the oil level. 


(c) Where forced lubrication is employed, an 
alternative means of lubrication such as oil rings or 
an oil reservoir is to be provided if no warning device 
is fitted, or a period exceeding 30 seconds elapses 
before the machine comes to rest after the interruption 
of power. 


10. Earthing.—The bedplate (if any) and frame 
of every motor is to be effectually earthed. 


11. Shaft Currents.—Means are to be taken to 
prevent the formation of circulating currents which 
might flow between the shafts and the bearings. 


12. Position in Ship.—(a) Motors are, wherever 
possible, to be placed in well-ventilated compartments 
in which inflammable gases cannot accumulate, and 
in all eases are to be fixed clear of all inflammable 
material. Where these conditions cannot be complied 
with, motors fitted in such compartments are to be of 
the flame-proof type or forced-draught type with 
supply and exhaust pipes or ducts taken outside the 
compartment. 


(b) Motors are, as far as possible, to be placed 
in positions in which they are not exposed to risk of 
mechanical injury or to damage from water, steam, 
or oil. Motors necessarily exposed to such conditions 
are to be one of the following types :— 

(i) Totally enclosed. 
(ii) Pipe-ventilated. 
(iii) Drip-proof. 
(iv) Watertight. 
(v) Immersible. 

(c) Pipe-ventilated motors are to be supplied 
with air as cool as possible, and the air intakes are 
to be guarded against the admission of dirt and/or 
moisture. 


(d) Motors essential to the safety of the ship in 
the event of damage (e.g., emergency bilge-pump 
motors) are to be so installed as to be capable of 
running for a reasonable period after the compartment 
in which they are situated has been flooded. 


13. Axes of Rotation.—Motors, other than those 
of the vertical-spindle type, are wherever possible, to 
be placed with their axes of rotation in a fore-and-aft 
direction. The end play is to be reduced to a 
minimum, and adequate provision is to be made for 
taking the end thrust due to the motion of the ship. 
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14. Unprotected Woodwork, etc.—No unprotected 
woodwork or unprotected, readily combustible material 
is to be within a distance of 12 inches measured 
horizontally from, or within 4 feet measured vertically 
above, any motor, unless the latter is enclosed. 


MACHINE CONTROL GEAR. 
Section 18. 1. General Construction.—(a) Field 


-rheostats, speed regulators, motor starters, and motor 


controllers, are to be constructed wholly of durable, 
non-ignitable, non-hygroseopie materials, and unless 
otherwise guarded from approach, and where used for 
switchboards, are to be enclosed in non-ignitable cases. 


(b) Machine control gear is to be unaffected by 
vibration or shock, and is to operate satisfactorily 
under all conditions with the ship inclined from the 
normal at any angle up to 15 degrees transversely and 
10 degrees longitudinally, and with rolling up to 
224 degrees from the vertical. 


(c) The eontact-making faces of machine contro) 
gear are to be sufficiently numerous to prevent 
destructive arcing, and the contacts and fingers of 
motor controllers and contactors are to be capable of 
withstanding at least 5,000 operations under full-load 
conditions without undue wear. At full-load current 
and full voltage, the interruption of the ares is to be 
effected without the projection of molten metal and 
without destructive arcing. The wearing parts are to 
be easy to replace without completely dismantling the 
apparatus. 


(d) Handles and their attachments of machine 
control gear are to be mechanically strong, and are 
to be so designed and arranged that the hand of the 
operator, when using the device, cannot touch live 
metal, or be injured through an are arising from 
the device. 


(e) Operating handles of machine control gear 
are not to, under working conditions, have a tempera- 
ture rise of more than 27°F. (15°C.) above the 
ambient air temperature. 


(f) The cases of machine control gear are to be 
effectually earthed. 


(g) The clearances and creeping distances are to 
be suitable to the nature of the insulation provided, 
the provision made for are quenching and the 
operating characteristics of the apparatus. The 
following figures are to be regarded as minimum 
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values applying to non-arcing parts in favourable 
circumstances in air and in oil, to earth or between 
poles or phases. 


Up to 230 V Above 250 V. Above 440 V. 
Pp to Zou VY. | and up to 440 V.| and up to 650 V. 
Clearance.| Creepage. Clearance.) Creepage. Clearance.| Creepage. 
| | | 
] inches. inches. inches. inches. inches. inches. 
Up to 3 3 3 a 3 L 
10 amperes | 18 - a x 8 = 
Over 10, up 1 1 5 1 ; 1 
to 75 amperes} + re 2 sf 
x Over 3 ee eee: 5 3 5 
75 amperes dah tepakz e 8 8 
| 


The clearance between arcing contacts and the ease 
is to be such that operation within the rating of the 
apparatus can be carried out satisfactorily. 


(h) Where a single master-starter system (i.e., a 
starter used for controlling a number of motors 
successively) is used, the apparatus is to provide under- 
voltage and over-current protection, and, for each 
motor, means of isolation not less effective than that 
required for systems employing a separate starter for 
each motor. Where the starter is of the automatic 
type, suitable alternative means is to be provided for 
manual operation. Where the starter is employed for 
the starting of motors for essential services, the 
starting portion is to be duplicated and means are to 
be provided for transfer in the event of failure of 
one of the starters. 


(i) Where conduit is used for the external con- 
nections to machine control gear, the conduit is to be 
securely attached to the case and is to be so arranged 
as to enclose the eable completely at the point of entry 
into the case. Where lead-alloy-sheathed and/or 
armoured cable is used, provision is to be made to 
ensure that the metallic sheathing of the cable is so 
attached to the case of the apparatus as to ensure 
adequate electrical continuity. 


2. Temperature Limits.— (a) The temperature 
limits specified in clauses (c) and (d) below are not to 
be exceeded. Where the ambient air temperature 
exceeds 104° F'. (40° C.), the specified temperature rise 
is to be correspondingly reduced so that the specified 
total temperature is not exceeded. 


(b) Continuously rated contacts and conductors 
are to be capable of sustaining the rated full-load 
current continuously and a 25 per cent overload for 


two hours after having reached a steady temperature 
corresponding to full load, without injury to them- 
selves and without causing damage to any adjacent 
parts. 

(c) The temperature limits of release, blow-out, 
contactor-operating, and relay coils which are left in 
circuit continuously at rated voltage and/or rated 
current, are not to exceed the values given in 
Table XV, temperature measurements being made 
by thermometer or by thermo-couple on the surface. 

(d) The total temperature of metallic resistors 
is not to exceed 464° F. (240°C.) at any point 
[360° IF*. (200° C.) temperature rise] as measured by 
a thermometer placed in contact with the resistance 
material. The total temperature of the air issuing 
from a ventilated resistor is not to exceed 284° F. 
(140° C.), that is a temperature rise of 180° F. 
(100° C.) measured at a point 1 inch from the case. 
Where the temperature of any part of the case of a 
totally-enclosed resistor is likely to exceed 170° F. 
(76-6° C.), the apparatus is to be so located or guarded 
as to prevent it from being inadvertently touched. 


3. Resistors.—(a) Internal connections of resis- 
tors are not to have soldered joints unless such joints 
are primarily secured mechanically. Bare connections 
of resistors are to be sufficiently rigid, or are to be (i) 
supported to prevent movement, or (ii) continuously 
insulated with porcelain beads, care being taken to 
prevent short-circuiting at crossings in the event of 
breakage or displacement of beads, or (iii) insulated 
with fire-proof non-hygroscopie material suitably 
supported to prevent contact with earthed metal or 
wires of opposite polarity. 

(b) Where resistors are not self-supporting or 
rigidly fixed, they are to be supported throughout 
their length by non-ignitable, non-hygroscopie insulat- 
ing material. 

(c) Resistance elements, other than those of shunt 
field regulators, are to be readily replaceable. 


4. Range of Operation.—Shunt operated contac- 
tors, releases and relays are to be capable of 
functioning satisfactorily even when the line voltage 
falls to 80 per cent for direct current and 85 per cent 
for alternating current at any permissible temperature 
within the working range. 

5. Terminals .—(a) Suitable terminals with 
soldering sockets or mechanical clamps are to be 
provided for the attachment of externa! leads, and are 
to be so situated that such leads are not exposed at 
any point to a high temperature. 
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(b) Soldered sockets are not to be used on 
resistors unless a separate terminal board, not subject 
to high temperature, is provided. 


6. Position in Ship.—(a) Machine control gear is, 
wherever practicable, to be placed in well-ventilated 
positions, free from the likelihood of an accumulation 
of inflammable vapour or gas. When such conditions 
cannot be complied with, such apparatus is to be 
flame-proof. 

(b) Machine control gear is, wherever practicable, 
to be placed in positions in which it is not exposed to 
risk of mechanical injury or to damage from water, 
steam, or oil. Where necessarily exposed to such 
conditions it is to be totally enclosed. Glazed windows 
are to be as small as possible, consistent with their 
pnrnose, and are to be suitably protected. 

(c) Resistors are to be placed in well-ventilated 
compartments, free from the likelihood of an accumu- 
lation of inflammable gases, and in such positions as 
to be clear of all inflammable material. No unprotected 
woodwork or unprotected, readily combustible material 
is to be within a distance of 6 inches measured 
horizontally from, or within 24 inches measured verti- 
eally above, the frames or eases of resistors. 


7. Control of Motors.—(a) In addition to the 
fuses or cireuit-breakers protecting the circuit, every 
motor above 1 brake horse-power is to be provided 
with a switch or cireuit-breaker on each insulated 
pole. Where more than one pole is insulated, the 
switches are to be linked. The switch or circuit- 
breaker, when open, is to completely isolate the motor 
and its control gear. The isolating switch or circuit- 
breaker is preferably to be part of the control gear, 
provided that it is so shielded that live parts cannot 
be touched when the cover of the control gear is open, 
or it may be a separate unit fitted close thereto. 

(b) Every direct-current motor above 1 brake 
horse-power, and every alternating-eurrent motor 
above 5 brake horse-power, is to be provided with the 
following protecting and starting gear, in addition to 
the switch or cireuit-breaker specified in clause (a) 
above :— 

Either A starter or controller for inserting a 
variable resistance in series with the 
armature of the motor, or other means of 
limiting the current drawn from the 
system when the motor is starting and 
accelerating. The starter is to be provided 
with an under-voltage release and an 
over-current release. 
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Or A controller having combined switch and 
starting contacts so interlocked that they 
are to operate in proper sequence. The 
controller is to be provided with an 
under-voltage release and an over-current 
release. 


8. Full-Load Currents of Motors.—For motor 
control gear, the maximum current of an electric 
motor is to be deemed to be the full-load rated current 
of the motor, and, unless the actual current be known, 
is to be taken to correspond to the values given in 
Table XIII for the types referred to therein. For 
motor outputs between those shown in the Table, 
the full-load current is to be taken to be directly 
proportional to the output and is to be calculated 
from the next lower output given in the Table. 


9. Testing.—Control gear and resistances are to 
be tested by the makers with a high voltage applied 
between the earthed frame and all circuits between 
live parts forming positions of independent circuits. 
The test voltage is to be 1,000 volts plus twice the 
rated voltage, with a minimum of 2,000 volts 
alternating of any frequeney between 25 and 100, 
maintained for one minute. Instruments forming 
part of the apparatus are to be included in this test 
unless the seale-length is 34 inches or less, in which 
ease they are to be isolated and tested separately at 
1,000 volts. 


HEATING AND COOKING APPLIANCES. 


Section 14. 1. General Construction.—(a) All 
electric heating and cooking appliances are to be so 
constructed and mounted that their supports and 
those parts which have necessarily to be handled in 
use cannot become heated to a temperature exceeding 
180° F. (54° C.). The heating elements are to be of 
materials durable at the highest temperature which 
they attain, and are to be so arranged that they can 
be readily replaced. 


(b) The electrical connections between the heating 
elements are to be effected either by joining parts of 
the elements themselves or by such construction that 
the connecting conductor will not deteriorate at the 
maximum temperature to which it may be subjected. 
The junction between the elements and switches or 
external connecting leads is to be effected without 
solder by suitable connections, which are to be so 
placed that the temperature of any part of the 
switches or terminals to which insulated cables may 
be connected cannot exceed 170° F. (76-6° C.). 
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(c) All connections between heating elements and 
between heating elements and terminals to which 
insulated cables may be connected are, unless self- 
supporting or rigidly fixed in position, to be 
continuously insulated with suitable non-inflammable 
material, 

(d) All live parts, whether heating elements or 
terminals, are to be carried on non-hygroscopie non- 
inflammable insulating material. 


(e) The heating elements of heating appliances 
are to be suitably guarded. The guards are to be of 
robust construction and so fitted that they cannot be 
brought into contact with any current-carrying part. 


(f) All live parts of cooking appliances are to be 
so protected that the cooking utensils cannot be 
brought into contact with them. 


2. Provision for Earthing.—All heating and 
cooking appliances, whether portable or fixed, are to 
be provided with suitable terminals for earthing the 
metal framework, and such terminals are to be 
effectively connected to earth. 


3. Control.—Every heating and cooking appliance, 
whether portable or fixed, is to be controlled as a 
whole by a fixed switch, and where a socket-outlet is 
provided it is to be connected between the switch and 
the appliance. 


4, Portable Appliances.—All portable heating and 
cooking appliances are to be of such shape or so 
weighted that they cannot easily be overturned, and 
suitable stowage positions are to be provided for them. 


5. Protection of Inflammable Materials.—All 
inflammable materials in the vicinity of heating and 
cooking appliances are to be protected by suitable fire- 
resisting materials. Every heating appliance is to be 
so mounted that there will be at least one inch of air 
space between the appliance and the deck or bulkhead. 
Heaters are to be so designed and protected that 
clothing or other inflammable material eannot be 
placed over them in such a manner as to cause risk 
of fire. 


6. Air Heaters.—(a) Heaters are to be such as to 
heat the surrounding air by convection, except that 
heaters of the radiation type may, if desired, be used 
provided they are designed and installed in such a 
manner as to minimize the risk of fire and full details 
are submitted in advance for approval. 
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(b) Heaters are to be durable and all parts are to 
be of strong construction. The protecting guards are 
to be strong enough to resist being foreed against any 
current-carrying part. ‘The openings are to be of 
small size to prevent the heating elements from being 
short-cireuited or injured by accident. 

7. Explosion Risks.—In situations in which an 
inflammable vapour or gas is likely to accumulate, 
heating appliances capable of igniting such vapour or 
gas are not to be installed. 


SPECIAL REQUIREMENTS FOR SHIPS CARRYING 
OIL HAVING A FLASH POINT LESS THAN 
450° F. (65-5° C.). 

Section 15. 1. General.—Where fiame-proof 
construction is specified in the following clauses 2 to 46, 
the apparatus is to comply with the requirements of 
flame-proof gear as specified in Appendix No. 6. 
Further, where clauses 2 to 16 require flame-proof 
apparatus to be used, and apparatus is obtainable 
which is covered by a certificate issued by a competent 
independent Testing Authority, such apparatus only 
is to be used. 


2. Nature of Supply.—(a) Electrical supply for 
purposes other than main propulsion may be on the 
direct-current system or the alternating-current 
system, but in the latter case the arrangements are 
to be submitted for consideration. 

(b) The voltage of supply is not to exceed 220 
volts for power, heating and cooking, and 110 volts 
for lighting and eabin fans. 

(c) Lighting circuits, cabin-fan circuits, and 
heating circuits, are not to have any electrical 
connection with a circuit (or source of supply) of 
higher voltage. 


3. Generating Plant.—(a) Generating plant is to 
be fitted in the main engine room, or, alternatively, in 
a well ventilated machinery space separated from the 
cargo tanks by a cofferdam or equivalent safety space. 

(b) Two or more generating sets are to be 
provided of such combined output that, in the event 
of one set being out of service, the remaining 
generating plant is to be capable of carrying the 
normal working load, except that in ships of less than 
500 tons gross measurement where the supply is not 
employed for essential power services, one set only 
need be fitted, provided that a spare generator 
armature and set of field coils (including commutating- 
pole coils, where commutating poles are fitted) are 
earried. 
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4. Switchboards.—(a) The main switchboard is 
to be fitted in the same compartment as the generating 
plant. 


(b) All switchboards, section boards, distribution 
fuse-boards, and joint boxes, are to be fitted well clear 
of boilers, steam or oil pipes, settling tanks, and 
Diesel-engine exhaust pipes or manifolds. 


(c) Every outgoing circuit from the main switch- 
board and section boards is to be provided with a 
multi-pole (linked) cireuit-breaker or, alternatively, a 
multi-pole (linked) switch arranged to interrupt the 
circuit on all poles simultaneously, with fuses of the 
type required in clause 9 (e) and (f) on each pole. 


(d) Every earth-indicating device, other than one 
depending solely on lamps, is to be so designed that 
the flow of current to earth cannot exceed 30 milli- 
amperes, and the inductance of the path to earth in 
the indicating circuit is not to exceed 60 millihenries. 
Where an earth-indicating system using two lamps is 
adopted, such lamps are to be of the metal-filament 
' type, each not exceeding 15 watts. The system 
employing a single lamp is not to be used. 


Note.—To facilitate comparison of the brilliance of earth 
indicating lamps they should be of the same colour and should 
be placed not more than 6 inches apart. 


5. Distribution.—Distribution is to be effected 
wholly on the two-wire system with both poles 
insulated. No current-carrying part of the system, 
except as provided for in clause 4 (d), is to be earthed. 


6. Cables.—(a) All cables, other than flexible 
cables and cables in accommodation, engine room, and 
boiler spaces (see clause (b)), are to have the pro- 
tective sheathing specified in the following par. (i) 
or par. (ii) :— 

(i) Where run open, with or without additional 
protection from mechanical damage :— 
Cables sheathed with alloy (A), alloy 
(B) or alloy (E) specified in Section 7, 
clause 7, and bedded and armoured over 
the lead sheath, with or without cotton 
braiding over the armour. 


(ii) Where protected from mechanical damage 
or run in pipes:—Cables sheathed with 
alloy (A), alloy (B) or alloy (E) specified 
in Section 7, clause 7, and either 
armoured or having as an outer pro- 
tection fine steel wire braiding closely 
applied and suitably compounded. 
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(b) Cables (other than flexible cables) in accom- 
inodation, engine room, and boiler spaces are to be 
lead-alloy-sheathed, with or without braiding. 


(c) The cables referred to in clause 7 (b) are to 
be insulated with varnished cambric, or with rubber 
of highest quality and specially suitable for with- 
standing extremes of temperature. 


(d) Every flexible cable is to be provided with 
an earth continuity conductor in addition to the 
current-carrying conductors and, except for flexible 
cords in cabins and accommodation, the nominal cross- 
sectional area of every conductor in the eable is to be 
not less than 0-003 square inch. The earth continuity 
conductor in the flexible cable is to be effectively 
connected to the earth pin of the plug at one end and 
to the metal, if any, of the portable appliance at the 
other end. Every flexible cable is also to be provided 
with means for relieving the conductors of mechanical 
stress, and is to be so installed that such means are 
effective. Flexible cords in cabins and accommodation 
are.to comply with the requirements of Section 8, 
paragraph 5. 


(e) Every flexible cable is to have the cores so 
laid up and arranged as to provide the maximum 
degree of flexibility and freedom from internal 
damage due to twisting and kinking. For flexible 
eables having a nominal cross-sectional area greater 
than 0-007 square inch, an external close-fitting sheath 
tough rubber: reinforced with embedded canvas is 
to be fitted, and it is to be of sufficient thickness and 
strength to protect the cores from external damage 
by heavy compression and abrasion. 


7. Installation of Cables.—(a) Cables are to be so 
installed that they are not subjected to tension or 
chafing due to the working of the ship’s structure. 


(b) Cables installed on deck or under fore-and-aft 
gangways are to be run either in substantial channels 
of steel bar or plate, or, alternatively, in galvanized 
steel pipes fitted with bolted flanged joints or screwed 
unions. The thickness of the steel pipes is to be not 
less than that stated in the following schedule :— 


Nominal Bore of Pipe. Minimum Thickness of Pipe. 

in. 8.W.G. in, 

3 10 0-128 

| 9 0-144 
1} “ 0-16 

14 7 0-176 

2 7 0-176 

24 to 6 6 0-192 
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(c) Where channels or plating are employed the 
ends are not to be rigidly attached to bulkheads at 
the poop, midships house, and forecastle, and suitable 
expansion bends or bights are to be provided in the 
cables at these points. 

(d) Where pipes are employed the total cross- 
sectional area of the cables contained within a single 
pipe is not to be more than 30 per cent of the internal 
cross-sectional area of the pipe. Substantial stuffing 
boxes with adjustable packed glands are to be provided 
at intervals in the run of pipes to allow for expansion 
and contraction, and the working of the ship. In 
particular, stuffing boxes are to be fitted at each bulk- 
head through which the pipes pass. The run of the 
pipes is to be as direct as possible to facilitate the 
drawing in of cables, and all parts of the pipe system 
are to be effectively drained and ventilated, and 
earthed in accordance with Section 9, clause 7 (f). 

(e) All cables, and all pipes containing cables, 
running fore and aft are throughout their length to be 
kept at such a distance from steam and exhaust pipes 
as to be substantially free from any heating effect 
from such pipes. At the bulkheads this distance is to 
be not less than 18 inches from the flanges of steam 
pipes of more than 3 inch diameter, and not less than 
12 inches from the flanges of steam pipes of 3 inch 
diameter or less. 

(f) The total number of cables which run fore 
and aft is to be reduced to a minimum. 


8. Voltage Drop.—In computing the sizes of main 
cables running forward from the engine room, special 
eare is to be taken to avoid excessive voltage drop 
(see Section 6, clause 9), in view of the length of 
such conductors on this class of ship. 


9. Fittings and Accessories.—(a) The enclosing 
eases of all section boards and distribution fuse-boards, 
are to be wholly of metal and, except in accom- 
modation spaces, are to be watertight. Except in 
accommodation spaces, enclosing cases of lighting 
fittings and accessories are to be wholly of metal and 
are to be watertight or flame-proof as required under 
clause (d) below and clause 10. All metal cases are 
to be effectively earthed. 

(b) All switches in distribution circuits are to be 
of the double-pole type arranged to interrupt the 
circuit on both poles simultaneously. 

(c) Switches controlling the lighting fittings 
referred to in clauses 10 (a) and 15 (a) are to be 
fitted in safe positions, and are not to be immediately 
adjacent to the lighting points. 
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(d) Every socket outlet for use with flexible 
cables is to be of the three-pin type and is to be 
so interlocked that it is impossible to withdraw the 
plug when the switch is in the “on” position or to 
close the switch when the plug is withdrawn. 


(e) Every fuse is to be of the indicating type, 
and the fuse-link is to be entirely enclosed in a non- 
ignitable non-hygroscopie insulating eartridge filled 
with refractory material. They are to comply with 
the requirements of Section 3, clause 20. 


(f) It is to be impossible to fit a cartridge of 
higher rating in a given fuse without the use of special 
tools and parts. 

(g) Switches and socket outlets other than those 
of the flameproof type are not to be fitted within 
10 ft. of any oil tank outlet or vapour outlet. 


10. Lamps and Appliances.—No lighting fitting, 
electrical appliance, or wiring of any kind, is to be 
installed in any oil tank, pump room, cofferdam, or 
any other space immediately adjacent to and below 
the top of the oil tanks. Every metal lighting fitting 
is to be effectively earthed and to have as a minimum 
the following enclosure corresponding to its position 
or use in the ship :— 

(a) In between-deck spaces immediately above, or 
in exposed positions within a distance of 10 feet from, 
any oil tank outlet or vapour outlet—Flame-proof. 

(b) Portable lamps fed by flexible ecables— 
Watertight, and provided with strong metal guards. 


(c) In engine rooms, store rooms, dry eargo holds, 
and similar safe spaces, also in exposed positions 
about the decks, other than those defined in clause (a) 
above— Watertight. 

(d) Navigation and signal lights—Watertight. 


11. Lamps.—(a) Luminous discharge tubes and 
electric discharge lamps are not to be used. 

(b) Searchlights, other than those required to be 
fitted in compliance with the Suez Canal requirements 
for navigational purposes, are to be fitted with light 
sources of the metal filament type. The frames and 
all non-conducting metal parts are to be effectively 
earthed. 


12. Portable Appliances.—The metal frame of 
every portable electric lamp, drill, and other appliance, 
fed through a flexible cable is to be provided with 
suitable means for permanent connection to the earth 
continuity conductor of the flexible cable, and is to 
be earthed. 
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13. Heating and Cooking Appliances.—UWlectrica! 
cooking appliances (except where they are installed 
in the ship’s galley aft of the oil tanks) and all elec- 
trical heaters are to be of the “black heat” type, and 
are to be securely fixed in position and permanently 
wired and metal frames are to be earthed. 


14. Cabin Fans.—Cabin fans are to be perma- 
nently wired and fixed, and their frames are to be 
earthed. 


15. Cargo Pump Rooms.—(a) Cargo pump rooms 
and similar machinery spaces are to be adequately 
lighted by lamps enclosed in flame-proof lighting 
fittings permanently wired and fitted wholly outside 
the space, always provided that pump rooms imme- 
diately adjacent to an engine room or similar safe 
space may be lighted through substantial gas-tight 
permanently fixed glazed ports, fitted in the bulk- 
head, and, where the lighting fitting is not immediately 
in contact with the bulkhead, the fitting used in such 
safe space need not be of flame-proof type. 


: (6) Portable lamps, other than self-contained 
battery-fed lamps of a type approved by a competent 
independent Testing Authority for use in explosive 
petroleum atmospheres, and gas detecting lamps 
similarly approved, are not to be uscd in any oil tank, 
pump room, cofferdam, or any other space immediately 
adjacent to and below the top of the oil tanks, unless 
the atmosphere therein has been tested and certified 
to be free from such explosive mixtures. 

(c) There are to be secured in two or more 
conspicuous positions enamelled iron or similar 
permanent notices of ample size, prohibiting the use 
of lamps and other electrical appliances fed b) 
flexible cables :— 

(i) about the oil tanks, except with the permis- 
sion of the Master. 

(ii) in the oil tanks, cofferdams, or pump rooms, 
unless they have been eertified to be 
free from explosive mixtures. 

(d) Portable lamps and other portable electrical 
appliances are. not to be used unless previously 
inspected to see that all parts are in position and that 
the earthing and other connections are m good order 
at the plug and the appliance. 

16. Motors.—Motors and their starting or control 
gear are to be fitted only in the under-mentioned 
positions, and are to have as a minimum the enclosure 
corresponding to each position :— 

(a) Machinery and steering gear spaces—Drip- 
proof type. 
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(b) Open deck, within 10 feet from an oil tank 
or vapour outlet—Flame-proof type; elsewhere on 
open deck—Watertight type. 

(c) Radio and gyro-compass rooms where not 
liable to an accumulation of inflammable vapour— 
Protected type. 


(d) Living accommodation (small cabin fans 
only)—Protected type. 


SECONDARY BATTERIES. 

Section 16. 1. General.—Secondary batteries 
installed permanently in position, except small 
batteries of portable types, are to comply with the 
requirements of clauses 2 to 8 below. The term 
“battery compartment” implies any compartment, 
recess or locker oceupied by secondary batteries. 


2, Construction.—The cells of secondary batteries 
are to be so constructed as to prevent spilling of the 
electrolyte due to the motion of the ship and prevent 
the emission of acid or alkaline spray on to surrounding 
objects. The containers are to be of strong construc- 
tion and of non-brittle material; they are not to be of 
celluloid. The plates are to be of such dimensions and 
so arranged that they are firmly secured against 
motion within the containers. 


3. Arrangement.— Every battery is to be so 
arranged that each cell or erate of cells is readily 
accessible from the top and from at least one side; 
the eclls are, if possible, to be arranged in a single 
tier. The cells or erates are to be carried on insulators 
which are either to be integral with them or be 
separate components of glass, vitreous porcelain, 
ebonite, rubber, or equivalent material; and insulators 
of similar material are to be employed to prevent any 
movement of the cells arising from the motion of the 
ship. 

4, Position of Battery Compartment.—The posi- 
tion of the battery compartment is to be such that no 
magnetic compass is affected by currents in the battery 
or in any conductors connected thereto. 


5. Protection of Battery Compartment.— Where 
acid is used as the electrolyte for the battery, the 
deck below the cells is to be so protected with lead or 
other acid-resisting material as effectually to prevent 
any acid from lodging in contact with the structure 
of the ship. All metalwork within the battery 
x0mpartment, including exposed metal on the battery 
and its connections, is to be protected with acid- 
resisting paint, unless such metalwork, by virtue of its 
composition or arrangement, or for other reasons, is 
not subject to the deleterious effects of acid. 
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6. Ventilation of Battery Compartment.—(a) The 
battery compartment is to be suitably ventilated so 
that it is impossible for battery gases to accumulate 
in appreciable quantities during periods of charging, 
discharging or standing on open circuit. 


7. Naked Lights.—A permanent notice is to be 
exhibited prohibiting naked lights and smoking in the 
vicinity of the battery. 


8. Control.—(a) Suitable means, including an 
ammeter and a voltmeter are to be provided for 
controlling the current with which a battery is to be 
charged and to protect against accidental discharge 
into the charging circuit. 


(b) Switches, fuses and other electrical equip- 
ment liable to cause an are are not to be placed within 
the battery compartment. The battery cables are to 
be protected by a fuse in each conductor at a position 
adjacent to the battery compartment. 


ELECTRIC SIGNS AND LUMINOUS DISCHARGE 
TUBES. 


Section 17. 1. General.—(a) External electric 
signs are not to be installed in a position where they 
are likely to obscure or be mistaken for any navigation 
light specified in the International Regulations for 
Preventing Collisions at Sea. 


(b) The earthing of electric signs is to be earried 
out in compliance with Section 4, clause 6 (a). It is 
not necessary to earth metal clips or clamps used in 
positions remote from the terminals to support 
luminous-discharge-tubes, unless it is found desirable 
to effect the earthing of such clips or clamps in order 
to reduce interference with radio reception. 


(c) Every motor and other mains - operated 
apparatus employed for switching or flashing of 
electric signs is to be connected to an independent 
final sub-circuit. 


2. Luminous-Discharge-Tube Installations.—Every 
luminous-discharge-tube installation is, in addition to 
complying with such requirements of clauses 4 (a) to 
(c) above as are applicable, to comply with the 
following :— 

(a) The voltage of primary circuits is not to 
exceed that permitted for ordinary lighting circuits. 

(b) The secondary or high-voltage circuit is to be 
permanently earthed at the transformer, and the core 
of every transformer is to be earthed. 


(c) Irrespective of the method of obtaining the 
voltage of the cireuit which feeds the luminous-dis- 
charge-tubes, all parts of such cireuit are to be isolated 
from the supply. 


(d) Notices, made of durable material that will 
be unaffected by the weather and in size each not less 
than 18 square inches, are to be set up and maintained 
at points of access to the luminous-discharge-tubes, 
and where otherwise necessary. The notices are to 
bear the following wording.— 


DANGER. 


SWITCH TO BE LOCKED IN THE “OFF” 
POSITION BEFORE TOUCHING. 


The word “DANGER?” is to be in large red letters 
and the word “LOCKED” is to be emphasized. The 
remainder of the lettering is to be either black or 
white, depending on the colour of the plate. 


3. Luminous-Discharge-Tube Devices.—In addi- 
tion to the requirements of clause 2, fixed interior 
luminous-discharge-tube devices are to have all live 
metal parts enclosed in a suitable earthed case con- 
structed of metal or lined with metal, such case being 
sealed and marked with the word “DANGER” on or 
near the seal. 


4, Submission of Plans.—Full details of every 
luminous - discharge-tube installation, showing the 
position of all devices in connection therewith, the 
arrangement of circuits and locked switches and 
details of construction are to be submitted for 
approval. 


INTERNAL COMMUNICATIONS. 

Section 18. 1. Construction of Transforming 
Plant.—Motor-gencrators and static transformers used 
for the reduction of voltage for communication 
cireuits are, together with their control gear, to 
comply with the clauses for similar plant employed 
for lighting and power supply. 


2. Batteries.—Primary and secondary batteries 
are to be readily accessible at all times, and means are 
to be provided to prevent liquid from the cells coming 
into contact with the wooden floor or the structure 
of the ship. Secondary batteries are, in addition, to 
comply with such requirements of Section 16 as are 
applicable. 


tj 3. Construction of Apparatus.—(a) Where a 


: », communication system derives its supply from the 
Szlighting and/or power cireuits, or where the voltage 
=Zof supply exceeds 55 volts, all cables, wires, switches, 
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resistors, distribution fuse-boards, accessories, instru- 
ments, and other apparatus comprising such system, 
are to be designed, constructed and fitted throughout 
in all respects in accordance with such of the require- 
ments for lighting and power circuits as are applicable. 


(b) Where a communication system derives its 
supply from motor-generators, primary or secondary 
batteries, or static transformers, and is entirely elee- 
trieally isolated from the lighting and power circuits, 
and the voltage of supply does not exceed 55 volts, 
the switches, resistors, distribution fuse-boards, acces- 
sories, instruments, and other apparatus in connection 
therewith, are to be of robust design and construction, 
and so installed as to ensure an ample margin of 
safety, having regard to the voltage employed. 


(c) All materials and appliances, whether the 
conditions of service are as named in clauses 3 (a) or 
(b) above, are to conform with the remaining require- 
ments of these Rules as far as applicable. 


4. Cables.—(a) Cables used for the purpose of 
internal communication are to be of one or other of 
the types specified in Section 7, clause 4, and are to 


be fitted in a similar manner to cables installed for the — 


lighting and power supply of the ship, and they are to 
be kept separate from the latter, unless the lighting 
and power eables and/or the communication cables 
are protected by lead-alloy sheathing or vuleanized 
rubber sheathing of the “H.R.” type. 


(b) Communieation eables run in wood easing are 
not to be fixed in the same groove as the cables of 
lighting and power circuits. 


5. Protection of Circuits—Communication cir- 
cuits, other than those supplied from primary 
batteries, are to be protected on each insulated pole 
by fuses of a current rating suited to the maximum 
current rating of the circuit to be protected. 


6. Identification.—Commmunieation circuits are to 
be so arranged and terminal boxes so designed, fitted, 
labelled, or otherwise marked to facilitate identifica- 
tion, as to enable fault-testing to be expeditiously 
carried out and the necessary repairs to be made with 
the minimum possible disturbance to other circuits. 


7. Fire Alarm Cirecuits—The cireuits and 
apparatus of electric fire alarms are to comply with 
the requirements of clause 3 (a) above. Gongs are to 
emit a powerful and distinctive note. 


Section 19 
ELEO. EQUIPMENT 


LIGHTNING CONDUCTORS. 


Section 19. 1. General.—Lightning conductors 
are to be fitted to each mast of all wooden, composite, 
and steel ships having wooden masts or topmasts. 
They need not be fitted to steel ships having steel 
masts. 


2. Construction.—(a) In wooden and composite 
ships fitted with wooden masts, the lightning con- 
ductors are to be composed of continuous copper tape 
and/or rope, having a section not less than 0-15 
square inch which are to be riveted with copper rivets 
or fastened with copper clamps to a suitable copper 
spike not less than 0-5 inches in diameter, projecting 
at least 6 inches above the top of the mast. Where 
tape is used the lower end of the tape is to terminate 
at the point at which the shrouds leave the mast, and 
is to be securely clamped to a copper rope of not less 
than 0-5 inch diameter. This copper rope is to be led 
down the shrouds and is to be securely clamped to a 
copper plate not less than 2 square feet in area, fixed 
well below the light-load waterline and attached to 
the ship’s side in such a manner that it is to be 
immersed under all conditions of heel. 


(b) In wooden and composite ships fitted with 
steel masts, each mast is to be connected to a copper 
plate in accordance with clause (a) above, the copper 
rope being securely attached to and in good electrical 
contact with the mast at or above the point at which 
the shrouds leave the mast. 


(c) In steel ships fitted with wooden masts, the 
lightning conductors are to be composed of copper 
tape or rope terminating in a spike, as set forth in 
clause (b) above. At the lower end this copper tape 
or rope is to be securely clamped to the nearest metal 
forming part of the hull of the ship. 


(d) Lightning conductors are to be run as straight 
as possible, and sharp bends in the conductors are to 
be avoided. All clamps used are to be of brass or 
copper preferably of the serrated contact type, and 
efficiently locked. No connection is to be dependent 
on a soldered joint. 

(e) The resistance of the lightning conductor, 
measured between the mast head and the position on 
the earth plate or hull to which the lightning con- 
ductor is earthed, is not to exceed 0-02 ohms. 


3. Protection when in Dry Dock.—It is recom- 
mended suitable means should be provided to enable 
ships when in a dry dock or on a slipway to have their 
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lightning conductors connected to an efficient earth on 
shore. All floating docks should be provided with 
appropriate means of earthing the lightning con- 
ductors of a vessel supported thereon. ' 


SPECIAL REQUIREMENTS TO BE COMPLIED WITH 
WHERE THE CONSTANT-CURRENT SERIES SYSTEM 
IS USED FOR PURPOSES OTHER THAN PROPULSION. 


Section 20. 1. Working Voltage.—The working 
voltage of any constant-current series system is not 
to exceed 650 volts. 


2. Generators and Motors.—(a) Generators and 
motors are not to be of the open type. 

(b) Every motor is to be so protected that its 
speed cannot exceed a predetermined safe limit. 

3. Switchgear.—(a) An automatie device is to 
be provided with every generator to reduce its voltage 
to zero in the event of any open cireuit occurring at 
any part in the system. This device is not to be 
applied to short circuit the generators. 

(b) When more than one generator is fitted, each 
such machine is to be provided with a double-pole 
selector switch arranged to connect the generator in 
series with the system or alternatively to isolate the 
generator by :— 

(i) Short circuiting the machine after 
reducing its voltage to zero. 
(ii) Completing the continuity of the circuit. 
(iii) Diseconnecting the machine. 

(c) All distribution switches are to be capable of 
effecting the same operations as the generator selector 
switches (see clause (b) above). 

(d) Every current-consuming device is to be 
provided with a main switch, which is to isolate the 
device from the system without breaking the main 
circuit. 

(e) Every motor is to be provided with a by-pass 
switch which is to automatically short cireuit the 
motor terminals when its armature is at rest and the 
controller is at zero speed position. 


4. Earthing.—No part of the system is to be 
earthed. 

TRIALS. 

Section 21. 1. General.—Before a new instal- 
lation or alterations or additions to an existing 
installation are put into service, the appropriate trials 
specified in clauses 2 to 18 inclusive are to be made. 
Such trials are to be in addition to, and not in 
substitution for, the acceptance trials of the individual 
items of plant at the makers’ works. 


2. Testing Voltage.—The voltage used for the 
insulation-resistance tests referred to in clauses 3 to 7 
inclusive is to be a direct-current voltage not less than 
twice that to which the circuits will normally be 
subject (twice the root-mean-square value if the 
supply is alternating-current), provided that it need 
not exceed 500 volts for circuits normally not 
exceeding 650 volts. 


3. Insulation Resistance of Completed Instal- 
lation.—Before a completed installation, or an addition 
to an existing installation, is put into service, the 
insulation resistance to earth of every distribution 
circuit is to be not less in megohms than 50 divided by 
the number of outlets (points and switches) from the 
fixed wiring, except that it need not exceed 1 megohm. 
The test is to be made with all fuse-links in place, all 
switches (except the supply switch) closed, and, 
except with systems having one pole of the supply 
permanently earthed, all lamps in position or both 
poles of the installation otherwise electrically 
eonnected together. 


4, Switchboards._Before a main switchboard, 
emergency switchboard, or section board, is put into 
service, the insulation resistance is to be not less than 
one megohm, when measured :— 

(i) between each insulated busbar and earth. 

(ii) between each insulated busbar and the 
busbar connected to the other pole or 
poles. 


The test is to be made with all circuit-breakers and 
switches in the open position and all fuse-links for 
pilot lamps, earth lamps, voltmeters, ete., removed. 
Voltage coils normally connected to the busbars are 
to be temporarily disconnected while the test between 
poles is being made. 


5. Heating and Power Appliances—-During the 
test of any circuit, control rheostats and heating and 
power appliances normally connected to the circuit 
may, if desired, be disconnected; but in that event the 
insulation resistance between the case and/or frame- 
work and all live parts of every rheostat and appliance 
is to be not less than half a megohm. 


6. Testing between Conductors.—Where practi- 
eable, the insulation resistance is also to be measured 
between all the conductors connected to each pole of 
the supply and all the conductors connected to the 
other pole or poles or to the “middle wire” or the 
“neutral”; and its value is not to be less than that 


bd 


specified in clause 3. 
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7. Testing Polarity of Fuses and Single-Pole 
Switches.—Precautions are to be taken to verify that 
no fuse, non-linked switch, or non-linked cireuit- 
breaker, has been connected to that pole of a circuit 
which is either earthed or derives its polarity from 
an earthed conductor. 


8. Testing Earth Continuity—(a) Where lead- 
alloy-sheathed cables or armoured cables are employed, 
tests are to be made where necessary to verify that 
all metallic envelopes are electrically continuous 
throughout their length, and are earthed as required 
by Section 9, clause 5 (f). 


(b) Tests shall be made to verify that all earth 
continuity conductors and earthing leads are connected 
to the frames of the fittings and appliances, and to 
the hull of the ship, and that in socket-outlets having 
earthing contact-tubes, the latter are also connected 
to the hull. 


9. Insulation Resistance of Generators and 
Motors.—(a) The insulation resistance in megohms of 
every completed generator and motor in normal 
working condition and with all parts in place is not 
to be less than 

3 X Rated Voltage of Machine 

1,000 -- Rated Output of Machine in kVA 


All insulation tests are, where possible, to be 
made when the generators and motors are hot. 


(b) The insulation resistance of generator cables, 
motor cables, field windings, and control gear, when 
isolated and separated for testing purposes, is not to 
be less than 1 megohm. 


10. Generating Sets, Switchgear and Connec- 
tions.—It is to be demonstrated that the relevant 
requirements of these Regulations have been complied 
with in respect of the following :— 

(a) The satisfactory commutation and _ perfor- 
mance of every generator throughout a run at full 
rated load. 


(b) The temperatures of all joints and connections, 
fuses, circuit-breakers, and busbars. 


(c) The operation of engine speed governors, 
over-speed trips, generator reverse-current and over- 
current trips, and other safety devices. 


(d) The voltage regulation of every generator, 
when full rated load is suddenly thrown off by 
operating the circuit-breaker or main switch (see 
Section 2, clauses 5 (b) and 5 (d)). 
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(e) The satisfactory operation in parallel, load 
sharing, ete., of all generators capable of being run in 
parallel with a load on the busbars of not less than 
14 times the full load rating of the largest generator. 


11. Motors and Generators——Every motor (with 
its control gear) is to be run under service conditions 
for a sufficient length of time to demonstrate that its 
wiring, alignment, size, direction of rotation, speed, 
commutation and temperature, are satisfactory. 


12. Apparatus.—All lamps, heaters and other 
appliances are to be run, though not necessarily under 
full load or simultaneously. Tests of voltage are to 
be made, if necessary, to verify compliance with 
Section 6, clause 9 (voltage drop). 


SPARE GEAR. 


Section 22.—In vessels engaged in open sea 
service, the articles mentioned in the following list 
(so far as they are applicable) will be required to be 
carried, viz. :— 


For the Generators. 


For each size of generator :— 


1 set of carbon brushes for one machine. 
1 set of any special spanners required. 


For the Motors. 


For each size of motor engaged on essential 
services, such as-those enumerated below :— 
1 set of carbon brushes for one machine. 
1 set of any special spanners required. 


The following are motors for which spare gear is 
required :— 

Auxiliary compressors. 

Scavenge blowers. 

Cooling water pumps for main engines. 

Cargo refrigerating motors, including com- 
pressors, brine pumps, circulating pump, 
fans, ete. 

Oil fuel pumps. 

Fans for forced draught to boilers. 

Condenser circulating pumps. 

Air pumps. 

Feed water pumps. 

Fire pumps. 

Bilge pumps. 

Steering gear. 

Windlasses. 

Ventilating fans for engine room and boiler 
rooms. 
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For the Steering Gear. 

For each size of steering gear motor and motor- 
generator, if no standby machine is installed, 
the following spare gear is required in 
addition to the spares for motors enumerated 
above. 
spare armature of each size fitted, complete 
with shaft and half coupling. 


1 spare field coil of each type fitted. 


Where electric steering gear is fitted and there 
is no standby generator, similar spare gear 
is also to be provided for the generator. 


_ 


For Fans for Refrigerating Equipment. 
For electrically driven air circulating fans the 
following spare gear will be required :— 
1 complete fan and motor of each size used. 


For the Control Gear. 
For the starting gear of motors, such as those 
enumerated above :— 
‘ 1 set of contacts subject to burning or wear. 
1 set of springs. 
10 per cent of each different resistance element, 
but at least one of each. 
1 of each type of coil used for contactors, relays 
or low voltage release. 

For six or less starters in which these parts are 
interchangeable it will be sufficient to provide one set 
of spares for the starter employing the greatest 
number of parts. 


For the Switchgear and Distribution Boards. 
For each type of cireuit-breaker on each pole :— 


1 set of contacts which are liable to be burnt or 
worn. 


71, Fencuurch Street, Lonpon, E.C.3. 
17th October, 1946. 


1 set of parts subject to wear. 

1 set of springs. 

1 shunt trip coil and 1 resistance element, of 
each kind used. 

10 per cent but not less than 12 of each type 
of cartridge or other non-rewireable fusible 
cut-out. 

Rewireable fuse-handles; 5 per cent, with a 
minimum of one, of each size or type used, 
provided that not more than 12 need be 
supplied. 


For the Navigating and Signal Lights, and their pilot 
lamps for indicating devices :— 
1 complete spare set of lamps. 


Emergency Lighting. 
Where there is supplied from storage batteries of 
a voltage different from the ship’s cireuit :— 
1 complete spare set of lamps. 


Insulation Tester. 


It is recommended that a 500 volt insulation 
tester be provided with all equipment of 100 kw. and 
above for the testing of insulation and tracing of 
faults and that all parts of the system be periodically 
tested and the results recorded. 


PERIODICAL SURVEYS. 


Section 23. The periodical surveys of elec- 
trical equipment are detailed on page 27. 


Section 23 
ELEO. EQUIPMENT 
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TABLE I. 
CuRRENT RaTING FOR VULOANIZED-RUBBER-INSULATED CABLES.—SINGLE CABLES. 


Ambient Temperature up to 100°F. 


| Conductor. Girvait (Lead plas Return) 
Current Ratingt for l-volt Drop with 
Current Rating in Col. 3 

| or Col. 4. 

; | | 

Nominal | Number and | : a | ee 

| Cross- Diameter | Direct | Single-phase | Direct Single-phase 

| Sectional | (in.) | Qurrent. Alternating} Current. | Alternating 

| Area. of Wires | Current. Current. 

| 1 a; | 8. 4. 5 6. 
sq. in. amps. amps. | feet feet. 

| 0-0015 1/044 | 5 5 36 36 

| 0-002 | 3/029 | 5 5 42 “Glodl 7 
0-003 | 3/-036 | 10 10 35 35 
0-003 1/064 | 10 Wis |,. 87 37 
0-0045 7/-029 15 15 34 34 
0-007 7/-036 24 24 33 33 
0-01 7/-044 31 31 39 39 
00145 | 7/052 87 37 45 45 
0-0225 7/064 | 46 46 55 Pera ooh 
0:03 | 19/:044 | 53 53 61 60 
004 | 19/052 | 64 | 64 71 70 
0-06 19/-064 83 83 83 80 
0-1 19/-083 118 118 98 92 
0-15 37/-072 152 152 112 97 
0-2 37/-083 184 184 123 98 
0-3 37/-103 240 240 145 97 
0-4 61/093 288 288 162 90 
0-5 61/-103 332 332 172 82 
0-75 91/-103 461 425 185 69 
1-0 127/-103 595 | 520 200 59 


Ambient Temperature 101°F.-115°F. 


Current 
Rating} 


Direct 
Current, or 
Single-phase 
Alternating 
Current. 


| 


Approximate Length in 
Circuit for 1-volt Drop with 
Current Rating in Col. 7. | 


Lead plus 
Return, for 
Direct 
Current. 


Lead plus 
Return. for 
Single-phase 


.0.: 


t The current ratings in Table I are subject to the maximum permissible voltage drop (See Section 6, 
clause 9) not being exceeded. 
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TABLE II. 


CuRRENT RaTiIncs FOR CABLES INSULATED WITH IMPREGNATED PAPER OR VARNISHED CAMBRIC—SINGLE CABLES. 


AMBIENT TEMPERATURE UP 0 120° F, AMBIENT TEMPERATURE—121°-150°F. 


Conducter, \, meets Claes ena Peed ; e Approximate Length in 
Current Rating]. - for 1-volt Drop with Mr nie Circuit for l-volt Drop | 
Current Rating in Col, 3 ating]. with Current Rating in 
or Col. 4. | Col. 7. 
gio Numberand| pjirect | Single-phase| —_pireot | Single-phase | ortent Lead plus | ces ye 
seoinal | Pameler | current, Aerating . Curent. | ACTMLME rsauing | Mirae | Single phe 
rea. of Wires. | Current. | Current. C. 
| | | 
1. 2. | 3. | x 5. 6. | ‘f 8. 9. 
sq.in. amps. | amps. | feet. feet amps. feet feet. 
0-007 7/036 28 28 CO 7 re 22 | 34 34 
0-01 | 7 /-044 42 | 42 27 27 34 34—C<d|Cs84 
00145 = 7/-052 oer Gee) Seer] «= 28 46 35 35 
| | | | 
00225  7/-064 75 75 | 32 UU 40 
0-03 | 197-044 87 STi] 35 | 35 | 70 | 44 44 
0-04 | 19/-052 104 | 104 41...| 41 83 51 51 
| 0-06 19/064 185 | 135 | 48 46 | 108 60 | 60 | 
0-1 19/-083 | 191 | 191 | 57 53 153 cpl 70 
0-15 87/072 246 246 «| 65 5602} «197 81 74 
| | 
0-2 37/-083 296 § = =-_-296 a Spunos Fe 21) 237 90 75 
_ 03 37/-103 385 3885 8 | 657 300 106 75 
| 0-4 | 61/093 464 464 9 538 | 871 119 70 
| | | 
05 61/103 640 | 540 | «(1000 48 | 482 | 125 |g 
| 0-75 91/103 738 | 670 109 = 4 590 | 136 | 651 
1-6 127/103 | 932 | 795 | 121 | 87 | 745 =| 152 | 46 
| i ' | ! 


t The current ratings in Table [1 are subject to the maximum permissible voltage drop (sce Section 6, clausc 9) 
not being exceeded. 
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Table II. 
ELKO, EQUIPMENT 


TABLE III. 
MaxiMUM PERMISSIBLE CURRENT* IN INTERMITTENTLY- 
LOADED CABLES. 


Impregnated-Paper- 


Vulcanized-Rubber- | Insulated Cables | 


Conductor. _ Insulated Cables. Ree et ee ew a a 
Cables. 
| Nominal | Numberand| Current Current | Current |Current 
Cross- Diameter | for for for’. |. for} 
Sectional (in.) | Half-hour One-hour , Half-hour|One-hour 
Area. | of Wires. | Rating. | Rating. | Rating. | Rating. | 
SS, fake STD Gai ee Tae’ 5. 6. 
sq. in. | amps. amps. | amps. | amps. 
00145| 7/052} 38| 387 | 6 | 57 
00-0225 7/064 47 | 46 79 | 75 | 
0:03 19/-044 | 56 | 54 | 94 | 89) 
004 | 19/052 | 68 | 65 | 118 | 105 
0-06 19/064 O2-| “Sa. | 162 138 | 
0-1 19/-083 142 124 225 199 | 
015 37/072 191 164 303-261 
0:2 37/083 | 247 204 376 320 | 
0-3 | 37/103 351 283 523 435 | 
| 
(04 | 61/093 | 452 357 663-543 | 
0-5 61/-103 | 534 422 | 804 648 
0-75 91/:103 174 604 1,180 930 | 
| | 
1-0 | 127/103 | 1,036 803 | 1,548 | 1,211 | 
| 


* The values in Table ITI are subject to the maximum permissible 
voltage drop (see Section 6, clause 9) not being exceeded. The 
approximate length in circuit (Lead plus Return) for 1 volt drop 
will be the corresponding length given in Tables I and II respectively 
multiplied by the continuous rating in amperes and divided by the 
nterm ittent rating. 
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TABLE IV. 


CuRRENT RatTING AND RADIAL THICKNESS OF DIELECTRIC 
FoR TWIN FLEXIBLE CoRDS AND FLEXIBLE CABLES. 


* The current ratings in Table IV are subject to the maximum 
permissible voltage drop not being exceeded. 


+ For trailing cables and similar purposes. 
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Tables III-IV. 
ELEO, EQUIPMENT 


Conductor. Approximate Radial Thick- 
tad plas | Dielectric 
Nominal ors reer Ret 5) 
Cross- | Diameter | aot t-VORR-OEGD | ong. | gé0- 
| Sectional) (in.) with Current Sait malt 
Area. | of Wires. | Rating in Col. 3. Cables. | Cables. 
li { 2. 3. | oe A 5. 6. 
8q. in. amps. | feet. in. in. | 
00006  14/-0076 2 53 0-033 _— 
0-001 23/-0076 3 59 0-034 — 
0:0017 | 40/-0076 5 57 0-035 | — 
0-003 70/-0076 10 50 0-036 -- 
0-0048 110/:0076 15 48 0-038 — 
0:007 162/:0076, 20 48 0-039 | — 
0-01 | 97/-012t| 25 | 49 0043 | 0-060 
0-0145 | 60/:018t 30 | 58 0-046 | 0-061 
0:0225; 91/:018¢| 37 70 0-049 | 0-062 


! 
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TABLE V. 
Dimensions OF 250 VoL~t VuLCANIZED-RUBBER-INSULATED CABLES. 
pale Minimum 
Conductors. ee of Diameter Thickness of * H.R. 
D. . y : of Sheathing 
Se —__—— | Minimum miourin “= = 
a Number | Thickness | : & 
Nominal cae a Wire 
r Di faa _ | Single Twin Three Single Single Twin Three 
| Sectional oR Dielectric.| Core. Core. Core.7 ped ” Core. Core. Core 
| Area. of Wires. Circular. Circular. 5 
i - 10a SS ow S. [We-) | Ak Ok | vero | (OOM 10.1 
sq. in. in. | in. in. in. in. in. in. in. 
00015 1/044 0-034 0-04 0-04 0-05 _ 0-040 _- 


0-002 3/-029 0-036 0:04 0-04 0-05 0:048 0:040 0-055 | 0-055 
0-003 1/064 0-036 0-04 0-04 0-05 0:048 0-040 0-055 | 0-055 
0-003 3/036 0-038 0-04 0-04 0:05 0-048 0-040 0-060 | 0-060 


0:0045 | 7/:029 0-039 0:04 0-05 0:06 0-048 0-040 0-060 0-060 | 
0-007 7/036 0-041 0-05 0-05 0:06 0-048 0:050 0-065 | 0-065 
0010 7/044 0-043 0-05 0:05 0-07 0:048 0-050 0-065 — 
0:0145 | 7/052 0-046 0-06 0-06 007 0-048 0:055 0-065 — 


00225 7/064 0-049 0-06 0-06 007 «60:048 0:055 0-065 _ 
0-030 19/044, 0-052 0-06 0-07 0:08 0-048 0-055 — — | 
0:040 |19/:052 0-056 0:06 0-08 0-09 0-064 0-060 — — 
0-060 | 19/064 0-062 0-07 0-08 0:09 0-064 0-065 — | - 


*For determining the sizes of Armouring Wire for Twin-Core and Three-Core Cables see TABLE IX. - 

+ The thickness of lead alloy sheath on Multicore Cables in which the Conductors are not of equal area is to be the 
same as that for a similar Cable having Conductors equa] in area to that of the largest of the unequal Conductors. 
D is the thickness of the dielectric as follows :— 

(1) On the Conductor of Single-Core Cables. 
(2) On each core of Twin and Three-Core Cables. 
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TABLE VI. 
Dimensions oF 660 VoLtT VULCANIZED-RUBBER-INSULATED CABLES. 
] l l 


Conductors. Minimum Thickness of - Minimum Thickness of ‘‘H.R.” 
Sees pee! Lead Alloy Sheathing. Diameter of | Sheathing. 
Minimum | Armouring 
| Nominal |Number and | TCKHWM foe eet eee ee ee ire 
Cross | Diameter | of ; | “Single ~ | 
Sectional | (in.) | Dielectric. | Single Twin | Three | Core.* Single Twin | Three 
Area. of Wires. | Core. Core | Coret | Core. Core. | Core. 
Circular. | Circular. | 
1 Coen 2. 3. lentil? 5. aie ; 
sq. in. in. | in. ; _in. in. in. | in| fae in 
0-0015 1/:044 0-055 0-05 0:05 | 0-06 0-048 | 0-040 — 2 
| 0-002 3/:029 0-056 005 0:05 , 0-06 0-048 0-040 | 0-060 | 0-060 
— 0-003 1/:064 0057 §= 0:05 | 0-05 0:06 0-048 | 0-040 | 0-060 | 0-065 
0.003 3/036 0-057 = 005 | 005 | 0:06 == 0-048 =| (0-050 | 0-065 | 0-065 
0-0045 7/029 | 0-058 005 006 | 0-07 0-048 , 0-050 | 0-065 | 0-065 
- 0-007 7/036 0-059 006 | 0:06 | 0-07 0-048 0:050 | 0-065 | 0-065 
0-01 7/044 0060 | 006 0-06 0-08 0-048 | 0-055. | 0065) — 
0:0145 7/052 0061 006 0-07 0:08 | 0-048 | 0055 | 0:065 | — 
— 0-0225 7/-064 0062 | 0-06 0:07 = 0-08 0-048 0-055 | 0065  — 
| 0:03 19/-044 0-062 0:06 | 0-07 0-08 0-048 _ 0-060 — — 
— 0-04 19/-052 0-063 006 008 | 0-09 0-064 PRU OES a a 
0-06 19/-064 0-065 007 =: 0-08 0:09 | 0-064 0-065 —— = 
| 0-1 | 19/-083 0072 | 007 | 0-09 0-10 0-064 0-065 a = 
| 0-15 37/:072 0-080 = 0-08 | 0-09 0-10 0-080 - 0-065 — = 
0:2 - _ 37/-083 0088 0:08 0-10 0-11 0-080 0-070 mee: sal 
0-3 37/:103 0-102. | 0-09 0-12 0-13 0-104 | 0-070 — oat 
| 0-4 | 61/:093 0-114 0-10 0-13 0-14 0-104 | 0-080 ae — 
| 05 | 61/-103 O21 | O11 |°Oi | O61" | 0-104 | 0-085 a ~- 
| 0-75 | 91/-103 0-131 | 0-12 - |— 0-104 | 0-100 =. = 
| 10 [127/103] 0141 | 0-12 | —-—|}|}- 0-104 0110 | — ee 
| | 
| | | 


* For determining the sizes of Armouring Wire for Twin-Core or Three-Core Cables see TABLE IX. 


+ The thickness of lead on Multicore Cables in which the Conductors are not of equal area is to be the same as that for a 
similar Cable having Conductors equal in area to that of the largest of the unequal Conductors. 


D is the thickness of the dielectric as follows :— 
(1) On the Conductor of single Conductor Cables. 
(2) On each core of Twin and Three-Core Cables. 
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TABLE VII. 
Dimensions oF 1,000 Vort Cannes—PapeR INSULATED OR VARNISHED CAMBRIC INSULATED. 
Conductor. Minimum Thickness of Lead Alloy Sheathing. 
D. | Diameter | 
| Minimum | Twin Core. | Three Core. i of 
Number and | Thickness | pe | AOI 
Nominal | Diameter | |. OF | Single ‘ | | : [ | Wire | 
Area. | (in.) | Dielectric. Core. Circular | Shaped | Cireular Shaped Single 
| of Wires. | | Conductor. Conductor. Conductor. Conductor. | Core.* 
i, | = | oe 4 4 5. 6. | 7 8, | 8 
sq. in. in. in. | in in. { in | in. | in. 
0-0015 1/044 0-07 0-06 =| | = — a | 0-064 
0-0020 3/:029 0-07 006 | — | — | ~~ — | 0-064 
0-0030 1/064 0-07 | 0-06 | — | al) — - 0-064 
0-0030 3/-036 0-07 006 | — Sms | —_— — | 0-064 
00045  7/:029| 0.07 Oo | es | =o ||) deo | 0-068 
00070, 7/036) 007 006 0-06 — | 006 = — — 0-064 
0-0100 7/-044 0-07 006 0-06 _— 0-06 | — 0-064 
0-0145 7/-052 0-07 | 006 8=§=— 0-06 0:06 | 0-06 — 0-072 
| 0-0225 | 7/-064 007 0:06 8=§—s(0-06 0-06 006 © 006 0-072 
0-:0300 | 19/-044 007 | 006 | 0-06 006 | 0:06 8| 0-06 0-072 
0-0400 | 19/:052 0-07 0-06 | 0-06 0-06 | 0-06 = =——s«é-06 0-072 
| 00600 | 19/-064 0-07 006 | 0-07 0:06 | 007 = 0-06 0-072 
01000 | 19/083) 007 | 0:06 007 006 | 008 0-07 0-072 
0-1500 | 37/-072 0-07 007 ~=—-0-08 | 0-07 | 0-08 0-07 0-072 
02000 | 37/-083 007 | 007 | 0-09 | 0-07 | 0-09 0-08 0-080 
0-:3000 | 37/+103 0-08 | 0-08 0-10 0-08 | 010 § 009  — 0-080 
0-4000 | 61/:093 009 , 008 O11 | 0-09 | 0-11 010 | 0-104 
0:5000 | 61/-103| 0-09 008 (| O12 | 009 | 0-12 0-10 0-104 
0-7500 | 91/-103 0-10 0-09 0-13 O11 | 0-14 | 0-13 0-128 
10000 | 127/-103 0-10 0-10 0-15 | 0-13 | 0-15 | 0-14 | 0-128 
| 


*For determining the sizes of Armouring Wire for Twin-Core or Three-Core Cables see TABLE IX. 


D is the thickness of dielectric between any one Conductor and the next Conductor or the Lead Sheath. 


The thickness of sheath on Multi-Core Cables in the case where the Conductors are not of equal area is to be the same as that 
for similar Cable having Conductors equal in area to that of the largest of the unequal Conductors. 
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TABLE VIII. 


3,300 Vorr Paper INSULATED OR VARNISHED CamsBric INSULATED CABLES. 
THICKNESS OF DIELECTRIC AND LEAD SHEATH. 


| Minimum Thickness of Lead Sheath. 
| Minimum Thickness of Be: ; 


Insulation. ay y is 
Nominal | Single Core. Three Core. 
Area of } aS are Nerves weer sors Wa me tes : - ; 
| Centre Point | Centre Point Centre Point not Earthed. Centre Point Earthed. 
Conductor not Earthed Earthed | Centre Point | Centre Point | em ee 
not Earthed. Earthed. | | 
} (See note (See note Circular Shaped Circular Shaped | 
| below). below). | Conductors. | Conductors. | Conductors. | Conductors. 
1 2. ween 4 5 | “i bbe wth ay Bo ete! | | a 
PAPER INSULATED. 
en ae ie ee ty sd in, mm, ‘i. in. in. 
00225 0-11 0-09 | 0-06 0-06 0-06 0-06 0-06 0-06 
0-03 0-11 0-09 0-06 0-06 0-06 0-06 0-06 0-06 
0-04 0-11 0-09 9-06 | 0-06 0:07 0-06 0-07 0-06 
0-06 0-11 0:09 0-06 0-06 0-07 0-07 0-07 0-06 
0-075 0-11 0-09 0-06 0-06 0-08 0-07 0:07 0:07 
0-1 0-11 0-09 0-07 | 0-06 | 0-08 0-07 0:08 0:07 
0-15 0-11 | 0-09 0-07 0-07 0-09 0-08 0-09 0-08 
0-2 0-11 0-09 0-07 | 0-07 0-09 0-08 0-09 0-08 
0-25 0-11 0-09 | 0-08 0:07 | 0:10 0-09 0-10 0-09 
0-3 0-11 0-09 | 0-08 0-08 | 0-11 0-09 0-11 0-09 
0-4 0-12 0-10 0-08 0-08 0-12 0-10 0-12 0-10 
0-5 0-13 0-11 0-09 0-09 0-13 0-11 0-12 0-11 
| OP ogton |) Coma 0-12 0-09 0-09 om D: AT. 0850-0_ 
0-75 0-15 0-13 0-10 0-10 — _ _ | -- 
| 
VARNISHED CAMBRIC INSULATED. 
00225 | (013 0-10 0-06 006 §6| «=e |S 0-06 0-06 
0-03 0-13 0-10 0-06 0-06 0-07 0-06 0-06 0-06 
0-04 0-13 0-10 0-06 0-06 0-07 0-07 0-07 0-06 
006 «= 013 0:10 0:06 0:06 0-08 0:07 0-07 0:07 
0075 = (013 0-10 0:07 0-06 0-08 0-07 008 = 007 
01 0-13 0-10 0-07 0-07 0-08 0-08 0-08 0-07 
| 0-15 0-13 0-10 0-07 0-07 0-09 0-08 0-09 0-08 
} 0-2 0-13 0-10 0:07 0-07 0-10 0-09 0-10 0-08 
0-25 0-13 0-10 0-08 0-07 0-10 0-09 0-10 0-09 
0-3 0-13 0-10 0:08 0-08 0-11 0:10 0-11 0-09 
8 0-14 0-11 0-09 0-08 012 , O11 0-12 0-10 
05 0-14 0-12 0-09 0-09 0-13 0-11 0:13 0-11 
0-6 0-15 0-13 0-09 0-09 _ _ — — 
0-75 0-14 0-10 0-10 —_ st a = 


0-17 


| 


Nores.—D is the thickness of the dielectric as follows :— 
(1) Single-Core Cables, 3-phase centre point not earthed system: Between the Conductor and Metallic 
Sheath. 
(2) Three-Core Cables, centre point not earthed: Between the Conductors and between any Conductor 
and Metallic Sheath. 
(3) Three-Core Cables, centre point earthed: Between the Conductors only. 
E is the thickness of the dielectric as follows :— 


(1) Single-Core Cables, 3-phase centre point earthed system: Between the Conductor and Metallic 
Sheath. 


(2) Three-Core Cables, centre point earthed: Between any Conductor and Metallic Sheath. 
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TABLE IX. 
S1zEs or GALVANIZED STEEL WIRE AND THICKNESS OF 
BEDDING FOR SINGLE-WIRE AND DovUBLE-WIRE ARMOURING. 


j 


Nominal Diameter of Cable to be 
Armoured, exclusive of Bedding. Nominal Nominal 
ine > Diameter of Thickness of 
Galvanized | Bedding before 
Up to and Steel Wire. the Armouring 
Above. including. is applied. 
| 1 2. 3. 4. 
| = in. in iF in, j in. 
-— | O05 0-048 004 | 
| 05 | 08 | 0-064 0-06 | 
| 0:8 1:05 0-080 0-1 
1-05 2-0 0-104 0-1 | 
| 20 = 0128 | 01 
: ie: | 
TABLE X. 
Minimum INSULATION RESISTANCE VALUES FoR 250 VOLT 
AND 660 VoLT VULCANIZED-RUBBER-INSULATED CABLES. 
| re and | Fectaas big 
- . | lameter nsulation resistance 
wighdieee: OT abe th Eee Tea 
in flexible cables). | 
Lk 2. | 3. 
| ] megohms. 1 
0-0015 | 1/-044 3,000 
0-002 3/-029 2,400 
0-003 | 3/:036 2,100 
0-003 1/-064 2,100 
| 0:0045 7/029 2,000 
0-007 7/036 1,800 
| 0-01 7/-044 | 1,600 
0-0145 7/052 | 1,500 | 
0.0225 7/-064 1300 
0-03 _  19/-044 1,200 
0:04 19/-052 1,100 
| 0-06 19/-064 1,000 
0-1 19/-083 | 950 
0-15 37/-072 | 850 
0-2 37/-083 | 850 
0-3 37/-103 800 
| 
| 
0-4 61/-093 750 
0-5 61/-103 700 
0-75 91/-103 650 
1-0 127/-103 600 


PE | eee eee Sn ee 
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TABLE XI. 
Maximum Spacinc oF Cuips sEcuRING LeEapD-ALLOY- 
SHEATHED, VULCANIZED-RUBBER-SHEATHED (‘H.R.” TYPE), 
oR ARMOURED CABLES. 


<<" eee | 


| 
Overall Diameter of Cable. ee Apeeuet. 
1. : " 


inches. inches, 


Under 0-3 inch... 
0-3 inch and under 


05 inch ... =a 10 12 
0-5 inch and under 
0-75 inch ... oes 12 | 14 
0-75 inch and under 
1-25 inches a 14 16 
| 18 


1-25 inches and above 16 


TABLE XII. 
APPROXIMATE’ CURRENT RATING OF FUSE-ELEMENTS COM- 
POSED OF TINNED CopPpER WIRE oR StTanpaRD ALLOY* 
WIRE IN SEMI-ENCLOSED FUSES. 


| | Tinned Copper Wire Standard Alloy* Wire 
| Ourrent | 
SAU ile na ce Ae ar, worth Ewa Se eek 
Diameter S.W.G. | Diameter 8.W.G. 
1. 3 | 3, 4. lee 5s 
amps. in. in. 
| 18 — a 0-0164 27 
| 80 | 0006 | 388 | 00240 | 23 
5:0 0-0084 | 35 / 0-0320 21 
85 0-0124 0 ec— ke 
' 10-0 0-0136 29 ae - 
| 15-0 0-020 25 —_ 
17-0 0-022 24 — -— 
20-0 0-024 23 — a 
24-0 0-028 22 — — 
30-0 0-032 21 — a 
37-0 0-040 19 — ooees 
46-0 0-048 18 — _— 
53:0 | 0-048 18 = i 
60-0 0-056 17 a. hepa 
64-0 0-056 17 nee a 
| 83:0 0-072 15 —_ — 
100-0 0-080 14 —_ =. 


Novre.—The current ratings given in Table XII refer to the 

normal maximum current of the circuit and do not refer to the 
overload at which the fuse will operate. 
#*The values of the currents given in Table XII are approximately 
those necessary to comply with Appendix 5 applied to the above 
fuse-elements used in semi-enclosed fuses. Where fuses are known 
to*conform to this Appendix the size stated by the manufacturer 
on the case of the fuse should be adhered to in preference to that 
given in Table XII, if the fuse is loaded to its full capacity. 


* The term ‘Standard alloy ” refers to the eutectic tin-lead alloy 
(63° per'cent tin, 37 per cent lead), 
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TABLE XIII. 


STANDARD S1zEs oF DIRECT CURRENT AND ALTERNATING CURRENT 
(3-PHaSE) Motors witH CoRRESPONDING APPROXIMATE FULL-LoaD 
CURRENTS. 


(See Section 6, clause 5(c) and Section 13, clause 8.) 


Direct Current. Three-Phase Alternating Current. | 
Full-Load Current. Full-Load Current. 
Output ale lee K 
of | toe 
Motor. | 
110 Volts. | 220 Volts. 230 Volts 400 Volts. 
ks | 2 | 3 | 4. 5 
‘BEL. | Amps. | Amps | Amps Amps 
0-25 3-2 16 _ _— 
0-5 5-7 2-8 25 1-4 
1:0 10 50 3-8 2-5 
| 20 18 90 | 6-7 4-0 
3-0 26 13 9-5 5-5 
4-0 35 17 12 7 
5:0 42 21 15 9 
7-5 61 30 22 12 
10 80 a | 29 16 
12-5 100 50 35 20 
15 117 59 | 42 24 
20 155 77 55 31 
25 190 95 67 38 
30 227 114 77 45 
35 264 132 89 51 
40 300 150 101 58 
45 340 170 113 64 
50 375 187 125 72 
60 450 | 295 150 87 
70 620 260 175 102 
80 595 906 ee died BOO av deel 
90 665 333 224 128 
100 740 370 244 | 140 
125 900 450 | 298 172 
150 - 550 352 203 
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TABLE XIV. 


CALCULATION OF MaximMuM CURRENT WHICH WILL NORMALLY FLOW IN AN INSTALLATION 
To a Group orf CaRGO-WINCHES OR CRANES (FOR USE IN COMPUTING THE SIZES OF CABLES, 
SWITCHGEAR, ETc.). (See Section 6, clause 6 (0) ). 


Number of Winch Motors | 
or Crane Motors supplied | Current to be provided for 
by the Circuit. | 
| 
1; 1 2. 


Two. 100% FL. of the larger motor | 
+ 30% F.L. of the 2nd motor or | 
| 65% of the combined F.L. if the motors are of equal 

size. 


| 100% F.L. of the largest motor 
| + 25% FL. of each of the remaining motors, or 
50% of the combined F.L. if the motors are of equal _ 
size. | 


| 
100% F.L. of the largest motor 

+ 20% F.L. of each of the remaining motors, or 
40% of the combined FL. if the motors are of equal 
| size. 


Four. 


Five. | 100° FL. of the largest motor 
+ 20°% F.L. of each of the remaining motors, or 
36° of the combined F.L. if the motors are of equal 


size. 


Six or more. 33% of the combined F.L. of the motors. 


Note.—The letters “F.L.” in Table XIV refer to the full-load current of the motor at its 
maximum brake-horse-power rating. 
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TEMPSRATURE LIMITS FOR CoILs OF CoNTROL GrEaR. 


Total Temperature. 


Insulating Material. 


Shunt Coils. Series Coils. 
2. 3. 


| 
! 


| I 


| Class O. 
| Cotton, silk, paper, and similar | 
| materials, non - impregnated. 16°F. (80°C.) |194°F. (90°C.) 


| Class A. 
(1) Cotton, silk, paper, and | 
similar materials when) 


impregnated or oil immersed ; 

also enamel used with any of | 

the above t . 194°F. (90°C.) |212°F, (100°C.) 
(2) Enamelled wire not in, 

association with such fibrous | 

material ... |280°F. (110°C.) 248°F. (120°C.) 


Class B. 
Built up asbestos, mica, and. 
similar materials and ‘ia 
... |284°F, (140°C.)/302°F. (150°C.) 


coils 
| } } 
Class D. | 
| Coils with synthetic resin im-| 
pregnation 


... |230°F. (110°C.)| 248°F. (120°C.) 
| | | 


ae — _ — ~y 
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| 
a 


| 


Maximum Temperature Rise 
[see Section 13, Clause 2(c) ] 


Shunt Coils Series Coils. 
4. 


+ wh: tena 


72°F. (40°C.) 90°F. (50°C.) 


90°F. (50°C.) 108°F. (60°C.) 


126°F. (70°C.) 144°F’. (80°C.) 


180°. (100°C.) 198°F. (110°C.) 


126°F. (70°C.) 144°, (80°C.) 


Table XV. 
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APPENDICES NOS. 1, 2, 3, 4, 5, 6 AND 7. 


IN CONNECTION WITH THE RULES FOR ELECTRICAL EQUIPMENT 
AND ELECTRIC PROPELLING MACHINERY. 


APPENDIX 1. 
BUSBARS AND CONNECTIONS. 


1. Material.—_The copper used is to have a 
conductivity for annealed copper not less than 99-25 
per cent, and for medium hard and hard copper not 
less than 95 per cent of the International Standard 
for standard annealed copper. 


2. Joints.—All joints between copper conductors 
are to be made after dip-tinning or coating with 
petroleum jelly, or have equally effective treatment 
for preventing deterioration of the joint. 


All joints, whether soldered or not, are to have 
the parts mechanically secured together. 


3. Limits of Temperature Rise.—'The following 
temperature limitations, measured by thermometer or 
thermocouple, are to apply to bare conductors in 
contact with air, when carrying their full rated current. 


(a) Conductors rated 2,000 amps. and below, 
maximum temperature 158° F.(70° C.). Maximum 
temperature rise 72° F, (40° C.). 

(b) Conductors rated above 2,000 amps., 
maximum temperature 176° F.(80° C.). Maximum 
temperature rise 90° F. (50° C.). 


4. Thermal Expansion.— Where necessary, provi- 
sion is to be made to allow for expansion and 
contraction due to temperature variations. 


5. Clearance Distances.—The clearance distances 
specified below apply only to busbars having no 
insulating covering other than the surrounding air, 
eompound or oil. 


Minimum Clearance 
between Phases 


Max. Rated Volta 


Latewanh rec | Minimum Clearance | 


to Earth 


or Poles. or Poles 
ene eo ee Pte 
In On| Tn Oil 
In Air. orCom- | In Air. or Com- 
pound. | pnoennd. 
| inches. inches. inches. inches. 
660 4 | —_— | 3 ae 
2,200 ly — 1} — 
8,300 9 y 9 3 
6,600 2} ? | 34 1 


Tuportant Nore.—The above figures do not apply to creepace 
distance along the surface of insulators or of insulating bases. 


Appendices 1-2 


6. Mechanical Strength.—The busbars and con- 
nections are to be so proportioned and supported as to 
be capable of safely withstanding the maximum 
mechanical stresses to which they may be subjected by 
the initial value of the short cireuit current. 


APPENDIX 2. 
INSULATING MATERIALS. 


1. Classification of Materials. 


A. For the purpose of these Rules the following 
International designations will apply. 


Class O. Cotton, silk, paper and similur organic 
materials when neither impregnated nor immersed 
in oil. 


Class A. Cotton, silk, paper and similar organic 
materials when impregnated or immersed in oil, also 
the substance known as enamel! applied to enamelled 
wire. 


Nore.—Impregnated cotton, paper or silk (also 
compound treated insulation)—An insulation is 
considered to be “impregnated” when a suitable 
substance replaces the air between its fibres, even if 
this substance does not completely fill the spaces 
between the insulated conductors. The impregnating 
substance, in order to be considered suitable, must 
have good insulating properties, must entirely cover 
the fibres and render them adherent to each other and 
to the conductor, must not produce interstices within 
itself as a consequence of evaporation of the solvent or 
through any other cause, must not flow at the tem- 
perature limit specified, must not unduly deteriorate 
under prolonged action of heat. 


Class B. Mica and asbestos and similar inorganic 
materials in built up form combined with binding 
cement. If Class A material is used in small quantities 
for structural purposes only, in conjunction with 
Class B insulation, the combined materials may be 
considered as Class B, provided the electrical and 
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mechanical properties of the insulated winding are not 
impaired by the application of the temperature 
permitted for Class B material. (The word “impair” 
is here used in the sense of causing any change which 
could disqualify the insulating material for continuous 
service.) 


Class C. Mica, without binding cement, porcelain, 
glass, quartz and other similar materials. 


Class D. 
impregnation. 


Coils insulated with synthetic resin 


B. Insulation made up of Different Materials.— 
When the insulation is made up of different materials 
(except in those eases defined under Class B) the 
temperature rise attained by each material is not to 
exceed the limit permitted for that material. 


EXAMPLES. 


(a) When the different insulating materials are 
used on various parts of one winding (for instance, in 
the slot and for the end windings) the limit of 
temperature rise applicable to any part of the winding 
is that set for the insulation used on the part. 


(b) When the insulation on any part consists of 
superposed layers of insulating materials falling in 
different classes (for instance, superposed layers of 
Class A and Class B material) the two following cases 
arise, 


(i) If it is possible to measure the tempera- 
tures attained by the various layers, each of the 
materials is entitled to the temperature rise which 
is assigned to it. 


(ii) If it is not possible to measure the 
temperatures attained by the various layers, the 
temperature rise applicable to the part of the 
winding under consideration is to be taken as that 
for the insulating material with the lowest limit. 


2. Synthetic Insulating Boards, Tubes, etc., used 
for terminal boards and for mounting the live metal 
parts of switchgear and control gear.—Material used 
for insulation slabs for switchboards, section boards, 
distribution fuse boards, terminal hoards of apparatus 
and machines and similar applications is to be suitable 
for the purpose intended and is to be submitted for 
approval. Results of tests indicating the suitability 
of the material are to be submitted, the nature of 


which will depend on the application proposed. The 
materials are to be of first class quality and, where 
relevant approved National Standards exist, they are 
to comply with such standards. In general the tests 
should indicate the properties of the materials in 
relation to the following :-— 


A. INSULATION PROPERTIES. 
(a) Surface insulation resistance. 
(b) Surface breakdown. 
(c) Di-eleetrie strength. 


These tests should preferably be carried out in an 
atmosphere of controlled temperature and humidity 
and, in certain eases, after immersing the sample in 
water. 


B. Water ABSORPTION. 
C. MecuanicaL Properties. 
D. Heat RESISTANCE. 


(a) Mechanical strength when heated within 
the limits of the working temperatures. 


(b) Softening or tendency to flow or warp 
under combined heat and mechanical stress. 


E. Invuammasiiity.— Self - extinguishing, non- 
inflammable or non-ignitable properties when heated 
by a Bunsen flame. 


APPENDIX 38. 


MOTORS AND GENERATORS FOR POWER AND 

LIGHTING SERVICES AND EXCITERS, BALANCERS 

AND BOOSTERS IN CONJUNCTION WITH ELECTRICAL 
PROPELLING MACHINERY. 


1. Limits of Temperature Rise.—(a) Except for 
all oecan-going ships and ships operating in tropical 
waters, or where machines are fitted in specially hot 
situations, the temperature rises for which are specified 
in Section 2, clauses 2 and 3, and Section 12, clauses 
4 and 2, of the Rules for Electrical Equipment, and 
Section 6, clause 6, of the Rules for Propelling 
Machinery, the temperature rise at rated load 
measured by thermometer, when tested under working 
conditions, is not to exceed the following limits. 


Appendix 8 


ITEM. 


i) 


TaBLeE I. 
Lrwits oF PERMISSIBLE TEMPERATURE RISE. 
loan woes So le TOTALLY = 
MACHINES NOT TOTALLY ENCLOSED 
ENCLOSED. MACHINES. 
= — EEE 
| CLAss A | CLASS B 
| CLAss A | CLASS B = 
| INsvU- INSU- 
PART OF MACHINE, | MATERIAL. | MATERIAL. | LATION. LATION. 
| : SS ae acne 
{ 
| By By By By By By 
\Thermo-| Resist- hrnenm o-| Resist- | Thermo- | Thermo- 
| meter ance meter | ance meter meter 
jmethod.| method.| method.} method.) method. method. 
‘eeees 9 2. 3. 4. 5. 6. 
A.C. windings of sta- 72°F. | 81°F. 90°F. 17°F. 90°F. 117° F. 
tors or rotors. (40°C.)| (45°C.) | (50°C.) | (65°C.) (50°C.) (65° C.) 
Field windings, ro- | { 90°F. e 108°F. e 
tating. (50°C.) (60°C.) 
Field windings, sta- { 12°F. * 90°F. e 90° F. 17°F. 
tionary. (40° C.)} (50°C..) (50° 0.) (65° C.) 
Low erg fleld 
windings of more gl°F 99°F. 
than one layer 7% * A * 
or compensating (45°C.) (55°C.) 
windings. 
} 
Single layer field 
windings with ex- 90°F NTF. | 17°F. 90°F. 153° F. 
posed bare copper | ( (50°C.) (65°C.) | (65°C.) (50°C.) (35° C.) 
surface. | | 
Short-circuited ° S 
* : 90°F. 117 
windings, insu- . * s * 
lated. | ( (50°C. (65°C.) 
Windings of arma- ) par) 90°r 90° F. 17°F. 
ar Ta TO) | Gro.) | (65° C.) 
81° 81° 99° F 99° F. 
Commutators { (46°C) { (45:0 ) (55° ©) (55. ) 
. . + { ° io o 
Slip rings (open) ... (45°C.) H (45°6.) (65. oe) (65° Q ) 
sob } 99°F. i rE, : 
Slip rings (enclosed) | | (56°C.) (55° C.) (55° ©.) (60° C.) 


9. 


10. 
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Short-circuited | , 
windings, un-insu- 
lated. 


Iron core and other 
parts not in con- 


The temperature rise of these parts is in no 
case to reach such a value that there is 
| tisk of injury to any insulating or other 


material on adjacent parts. 
tact with wind- | 
ings. | 


| 
11. | Iron core and other | The same limits of temperature rise as per- 


parts in contact | 


mitted for adjacent parts as given in Cols. 
with windings. } 
| 


land 3 (or Cols. 2 and 4) in case of Item 2. 


* This method of measurement is not recognised in these cases. 


(b) TeMPERATURE oF Cootina Air.—The tempera- 
ture of the cooling air for open type machines is to be 
measured by means of several thermometers at 
different points around and half way up the machine 
situated at distances of three to six feet away from it. 


2. Overloads in Current and Torque.—Generators 
and motors are to be eapable of carrying, without 
injury, the following overloads in currerit and torque 
respectively after having attained the temperature 
rise corresponding to their rated load, the voltage and 
frequency being maintained at their rated values. 
Sustained overloads are not recognised for the 
following types of machines :— 

(a) Totally enclosed. 
(b) Short time rated. 
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Morors with continuous rating are to withstand 
the following overloads in torque. 

(i) Sustained overloads :— 

Sizes 10 B.H.P. and 


q upwards per 1,000 


r.p.m,. ... 25 per cent for two hours. 
Sizes 4 B.H.P. up to 

10 B.H.P. per 1,000 

rpm. ... ... ... 25percentforonehalf-hour. 
Sizes below 4 B.H.P. 

per 1,000 r.p.m. ... 25 per cent for 15 minutes. 
(ii) Momentary overloads :— 
All sizes ... ... ... 50 per cent for one minute. 
D.C. motors up to 150 

B.H.P. per 1,000 

TDD jester ses 100 per cent for 15 seconds. 
A.C. motors, all sizes. 100 per cent for 15 seconds. 
GENERATORS with continuous rating are to with- 

stand the following overloads in current. 

(i) Sustained overloads :— 
Sizes 74 Kw. or 

K.V.A. per 1,000 

r.p.m.andupwards. 25 per cent for 2 hours. 
Sizes 3 to 74 Kw. or 

K.V.A. per 1,000 

r.p.m. ... ... ... 25percentforonehalf-hour. 
Sizes below 3 Kw. or 

K.V.A. per 1,000 


r.p.m. . 25 per cent for 15 minutes. 
(ii) Momentary overloads :— 
All sizes ... 50 per cent for one minute. 


Nore.—The B.H.P. or K.V.A. per 1,000 r.p.m.= 
Rated B.H.P. or K.V.A. (or Kw. if D.C.) x 1,000 


Rated Speed. 
3. Method of Temperature Measurement.—The 


~ method to be used in any particular case is stated in 


clauses (a), (b) and (c) below. 

(a) Empreppep TemMPEerATuRE Detectors (E.T.D.). 
This method is to be employed for the slot position of 
stator windings of the following types of machine :— 

(i) Machines having a rated output of 5,000 
K.V.A or more. 

(ii) Machines having an axial core length of 
one metre or over. 

(b) THERMOMETER MeETHOD. Mercury or alcohol 
bulb thermometers are to be employed, the latter being 
used where the magnetic field in the vicinity of the 
thermometers alternates or rotates. The temperatures 
are to be measured by thermometers applied to the 
hottest accessible surfaces of the stationary parts of 
the machine during the test period and other thermo- 
meters to the accessible surfaces of the rotating parts 
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as soon as the machine is stopped after the test. The 
bulb of the thermometer, except at the point of contact, 
is to be covered with a pad of felt, cotton wool or 
other non-conducting material 4 inch thick, extending 
at least } inch in every other direction from the bulb 
and pressed into contact to prevent the loss of heat by 
radiation and convection from the bulb. 


(c) Resistance Metuop. The measurement of 
temperature rise by increase of resistance is applicable 
to all field windings (except stationary low resistance 
field windings and exciter field windings) and to stator 
windings not requiring the use of E.T.D. It is not 
to be used for the alternating current windings of 
machines requiring more than 5 minutes to come to 
rest. Resistance measurements are to be made before 
and at the conelusion of the temperature test. 


4. Duration of Temperature Test.—The tempera- 
ture test for a machine having a continuous rating is 
to be of such duration that sufficient evidence is 
available to show that the temperature rise would not 
exceed the permissible limits were the test prolonged 
until a final steady temperature was reached. It is 
in no case necessary to prolong the test after a steady 
temperature rise has been reached. The duration of 
the temperature test for a machine having a short 
time rating is to be the time required for the rating. 

5. Temperature for a Machine having more than 
one Rating.—When a machine has more than one 
rating, the temperature test is to be carried out at 
that rating which produces the greatest temperature 
rise. In cases where this cannot be determined before- 
hand, the machine is to be tested separately under 
each of its ratings. 

6. Commutation.—A D.C. machine is to work 
with fixed brush setting from no load to the momentary 
excess current or torque specified and is to work 
sparklessly and without injury to the commutator or 
brushes from no load to the rated load and without 
injurious sparking or injury to the commutator or 
brushes up to the momentary excess current or torque 
specified. The commutation test is to be applied at 
the conclusion of the temperature test. 

7. Regulation.—The voltage regulation test on 
generators and speed/load characteristics of motors 
are to be carried out at the conclusion of the 
temperature tests. 

8. High Voltage (Dielectric) Tests—The high 
voltage tests, in accordance with Table II below, are 
to be applied only to new and completed machines in 
normal working condition with all parts in place, at 


the makers’ works, preferably at the conclusion of the 
temperature test. It is to be applied between the 
terminals and the frame with the core connected to 
the windings not under test. The test is to be made 
with alternating voltage of any convenient frequency 
between 25 and 100 cycles per second, of approxi- 
mately sine-wave form. The test is to be commenced 
at a voltage of about one-third the test voltage and is 
to be increased to the full test voltage as rapidly as 
is consistent with its value being indicated by the 
measuring instrument. The full test voltage is then 
to be maintained for one minute and then reduced to 
one-third of its full value before switching off. 


TABLE II. 
Hiew Voutrace TEsts. 


ITEM | MACHINE OR PART. TEsT VOLTAGE. 


| Bo. 


| Machines aioe: 3 BLP 1,000 v. + twice zis ‘tatba 
| Kw./K.V.A. per 1,000| voltage. 


r.p.m, 
| 2. | Machines 3 B.H.P. / Kw,/| 1,000v. + twice the rated vol- 
| K.V.A.and above per 1,000 tage—minimum 2,000 vy. 
r.p.m. 
3. | Field windings for syn- | 10 times the excitation vol- 
chronousgeneratorswhen | tage—minimum 2,000 v., | 
the excitation voltage maximum 3,500 v. | 
does not exceed 750 y. 
4. | Field windings for syn- 
chronous motors : 

(a) when intended to bey 10 times the excitation vol- 
started up with the field tage—minimum 2,000 v., 
windings short-circuited maximum 3,500 v. | 
or connected across the | 
exciter armature. 

(6) when intended to be | 5,000 v. 
started up with the field | 
windings separated by a 
| field dividing switch. 

(c) when intended to be | 5,000 v. when the excitation | 
started up with the fields voltage is less than 275 v. 
on open circuit and, 8,000 v. when the ex- 
without a field-dividing | citation voltage is equal to | 
switch. | or exceeds 275 v. 
6. | Field windings for syn-/| As for 4(a). | 
| 


chronous motors when in- 
tended to be started up 
| with A.C. iain ais idle. 


6. | Exciter .. | Not less than that applied to | 
the field windings of the 
machine to which it is 
connected, except when 
used with a synchronous 
machine intended to be 
started up from the alter- 
nating current side, in | 
which case the test will be 
as given in Item 4(a@)above. 
7. | Secondary (rotor) windings | For non-reversing motors :— 
} of induction motors 1,000 v. + twice the maxi- 
} | not permanently short-| mum voltage induced be- 

| circuited. tween slip rings. 
For reversing motors :— 
1,000 v. + four times the 
} maximum voltage induced 
between the slip rings at 
| standstill with full primary 
voltage applied to stator 

windings. 
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9. Supplementary High Voltage (Dielectric) Tests. 
—When for any reason it is desired to make additional 
high voltage tests on a machine which has already 
passed its tests in accordance with clause 8 above and 
when installed on site such additional high voltage 
tests are to be made in accordance with the require- 
ments of clause 8, except that the voltage is to be 
75 per cent of that specified above. Before the high 
voltage test is applied, the windings are to be cleaned 
and, if necessary, dried out. 


10. Insulation Resistance.—The insulation resist- 
ance in megohms when the high voltage test is applied 
is not to be less than :— 

3 X rated volts 
1,000 + rated output in K.V.A. or B.H.P. 


The insulation resistance is to be measured with 
a D.C. voltage of about 500, preferably at the con- 
clusion of the temperature test of the machine. 


11. Abbreviated Tests.—In the case of duplicate 
machines up to 50 Kw./B.H.P. per 1,000 r.p.m. type 
tests of temperature rise, excess current and torque and 
commutation taken on a machine identical in rating 
and in all other essential details may be accepted in 
conjunction with abbreviated tests on each machine. 
For the abbreviated tests each machine is to be run 
and is to be found electrically and mechanically sound 
and in working order in all particulars, and is to 
have a high. voltage (dielectric) test and insulation 
resistance test. 


APPENDIX 4. 


MAIN ALTERNATORS, MOTORS AND DIRECT - 
CURRENT GENERATORS FOR ELECTRIC PROPULSION 
PURPOSES. (Continuous Maximum Rating.) 


1. General.—Generators and motors for electric 
propulsion purposes are to conform in all respects to 
the requirements of Appendix 3, except as modified 
hereunder. 


2. Rating.—The continuous maximum rating is 
the load which can be carried on test for an unlimited 
period without exceeding the specified limits of 
temperature rise. 


8. Limits of Temperature Rise.—The following 
limits of temperature rise apply only to machines for 
electric propulsion purposes, having a maximum 
continuous rating, provided no sustained overloads 
are thrown upon it under normal service conditions. 
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TABLE I. 


Lmutrs oF PERMISSIBLE TEMPERATURE RISE. 


} | Chass A | 
} | MATERIAL. CLASS B MATERIAL. 
: — NT 
a | r 
| # | PART OF MAOHINE, By | By By By |_By E.T-D. | 
ol Thermo-| Resist- rine! Resist- | (a) | (b) 
| | 
| | 


meter ance meter ance (see jnote 


fees method. method. method,, _ bellow.) 
Sp 2 feel 5 


| A.C. windings of stators| 81°F. 126° F. [126° F. 
or rotors. (48°C. | 606) be.) (70°C. i" 70°C )|(60°C) 


2. | Field windings (other!} # * 126°F.| # * 
than 3, 4 & 5). Gre)| (70°C.)} 

3.|Low resistance field| 00°F. * eF.| « | « | « 
windings of more than | (50°C.) (60° C.) 


one layer, or compen- 
sating windings. 
99°F. | 99°F. | 135°F. | 125°F.| # * 
(55° C.) | (55° C.) | (75° C.) |(75° 0.) | | 


~ 


. |Single layer fleld wind- 
ings with exposed bare 
| copper surface. 


i 


Rotating fleld windings| # 90°F. 
of high speed turbine (50°C.) | 
driven alternators. 


6.|Short circuit windings| 99°F. * 135°F.| # * * 


insulated. (55°C.) (75°C.) 
7. | Windings of armatures! 81°F. * | 99° F. * * * 
having commutators. (45°C.) (55° C.) } 


f i — 
8. |Short circuited windings | 


un sulatne: The temperature rise of these parts is 


in no ease to reach such a value that 
there is a risk of injury to any insul- 
ating or other material on adjacent 


9. [Iron core and other parts { 
parts. 


not in contact with 
windings. 


10. | Iron core and other Gate The same limits of temperature rise as per- 
} in contact with wind-| mitted foradjacent parts as given in Cols.1 


ings. | and 3 (or 2 and 4 in the case of Item 2). 
1. |Commutators ... —... (81°F. (45°C.). 
| Slip rings (open) ... wee 81°F. (45°C.). 


Slip rings (enclosed) ... |90°F. (50°C.). 


(a) Between coils in one slot. 
() Between outside of coil and bottom of slot. 
* This method of measurement is not recognised in these cases. 


4, Excess Current and Torque—(a) Generators 
are to he capable of withstanding on test for 15 
seconds a current in amperes 50 per cent in excess of 
their rated current, the voltage being maintained as 
near the rated output as possible consistent with the 
maximum eapacity of the prime mover. The exact 
value of the voltage is not important. 


(b) Direct current motors are to be capable of 
withstanding on test for 15 seconds a torque 50 per 
cent in excess of that corresponding to their rating, 
the voltage being maintained at rated value. 


(c) Synchronous motors are to be capable of 
withstanding for 15 seconds without dropping out of 
synchronism a torque 50 per cent in excess of the 
torque corresponding to their rating, the voltage and 
frequency of the A.C. system with which they are 
synchronised being maintained at their rated values 
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and the excitation of the motor being maintained at 
the value required to meet the specified conditions at 
rated load. 

(d) Induction motors are to be eapable of with- 
standing for 15 seconds without stalling a torque 50 
per cent. in excess of the torque corresponding to their 
rating, the voltage and frequeney being maintained at 
their rated values. 


5. Short Circuit Test on Alternators.—Alternators 
are to be capable of withstanding a momentary short 
circuit at the terminals of the machine applied when 
generating normal full rated voltage. 


6. Tests.—All machines are to be tested at the 
manufacturers’ works in the presence of the Surveyors. 
Where the machines are too large to earry out a 
temperature test at full load, proposals for equivalent 
tests are to be submitted for consideration. The high 
voltage and insulation tests and methods of tempera- 
ture measurement are to be in accordance with 
Appendix 3. 

Exciters and machines connected therewith, 
irrespective of rating, are also to be tested in the 
presence of the Surveyors. 


APPENDIX 65. 
FUSES. 

1. Current Rating.—The current rating of a fuse 
is the current which the fuse will carry continuously 
without deterioration, and at which the specified 
temperature rise at any part does not exceed that 
specified in clause 6 below. 

The term “fuse” includes all parts of the device. 
ie., the fuse-element, contacts, carrier, base and 
terminals. 


2. Fusing Factor.—The fusing factor is the ratio 
of the minimum fusing current to the current rating 
and is not to exceed 1-75 for fuses up to 60 amperes 
rating, and for fuses rated above 60 amperes is not 
to exceed 2-0 for fuses in category of duty 2 or 1:75 
for fuses in categories of duty 3 and 4. The minimum 
fusing current is the minimum current that will melt 
the fuse-element. 


3. Category of Duty.—Approved fuses will be 
assigned for convenient reference a category of duty 
derived from the breaking capacity tests, and a fuse 
is not to be installed in any cireuit having a prospec- 
tive short cireuit current in excess of that for which 
the fuse is assigned. The prospective short cireuit 
current is the current which would flow through a 


short circuit applied to the supply terminals of the 
fuses under normal working conditions. The following 
categories of duty will be recognised as standard :— 


Maximum Prospective Current 


Gareginy of Dintye of Test Circuit (amperes). 


1 1,000 
2 4,000 
3 16,500 
4 33,000 


Fuses having a rated breaking capacity inter- 
mediate between these values will be assigned to the 
next lower category. 

Fuses connected to the busbars of main switch- 
boards, i.e., those busbars to which the generators are 
connected, are not to be used with generators having 
a greater total output under working conditions than 
that corresponding to the category of duty as shown 
in the following schedule :— 


Category of Duty 
of Fuse. 


100-125 200-250 3-phase 
Volts D.C. | Volts D.C | 440 Volts A.C. 

1 60 100 300 
2 250 400  —-1,000 
3 1,200 | 2,000 | 5,000 


| 4 over 1,200 over 2,000] over 5,000 
| 

The fuses installed on section boards and 

distribution fuse boards will generally be of the same 

category of duty as on the main switchboard, but in 

special cases they may be of a lower category based 

on the prospective short circuit current at the position 


at which they are connected. 


4. General Construction.—The contacts are to be 
so constructed and of such material that sufficient 
pressure is maintained under ordinary service condi- 
tions after repeated engagement and disengagement 
and when left untouched for long periods. Fuse links 
are to be such that overheating, arcing and scattering 
of hot metal or other substances is obviated. All non- 
metallic parts are to be constructed of non-ignitable, 
non-hygroseopie insulating material, provided that 
cartridges with their attached labels need not neces- 
sarily be non-ignitable, and that tubular linings, if 
any, enclosing fuse elements, linings of containing 
cases or covers, if any, and fillers of cartridges, need 
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not of necessity be non-hygroscopic. The requirements 
of Section 3, clause 20, of the Rules for Electrical 
Equipment, are to be complied with. 


5. Approval._In order to secure approval of 
fuses a report, preferably by an independent 
authority, is to be submitted for consideration, giving 
details of performance, fusing characteristics, tem- 
perature and insulation tests, and accompanied by 
outline drawings. The drawings should indicate the 
general arrangement and leading dimensions, including 
dimensions of contacts and terminals. Samples 
should not be submitted unless specially requested. 


Fuses will be approved for standard direct 
current voltages up to 250, and alternating current 
voltages up to 440, and a list of approved fuses will 
be issued. 


6. Temperature Rise.—F'uses are to be tested in 
surroundings free from external draughts and in the 
containing cases, if any, in which they may be used in 
service and in the position in which they will normally 
be mounted. The maximum temperature rises of 
contacts and fixed terminals, at the top of fuses if 
mounted vertically, are to be measured by thermo- 
couples attached by means of low-melting-point alloy, 
applied to those points at which the maximum 
temperature rises may be expected to occur. Thermo- 
couples of copper-constantan, and an alloy of equal 
parts of lead, tin and bismuth are suitable. 


The temperature rise of cable terminals when 
they are attached to rubber-insulated cables is not to 
exceed 30°C. for fuses rated not more than 150 
amperes, or 35° C. for fuses rated above 150 amperes. 
The temperature rise of contacts and fixed terminals 
other than those mentioned is not to exceed 55° C. 


7. Performance (Breaking Capacity).—Fuses are 
to be type tested to ensure the satisfactory opening of 
the circuit when wired for their maximum current 
rating under conditions capable of producing the 
requisite prospective short circuit according to the 
category of duty. 


The source of energy for the tests is to-be capable 
of giving the specified current and is to produce a 
recovery voltage of not less than 95 per cent of 
440 R.M.S. volts A.C. or 250 volts D.C. This recovery 
voltage is to be maintained for not less than 30 seconds 
immediately after the opening of the circuit by the 
fuse. The impedance of A.C. test circuits is to be 
appropriate to the required prospective current at a 
power factor as given below. If tested on a D.C. test 
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cireuit the resistance and inductance of the circuit is 
to be such that the cireuit has a suitable time-constant 
as stated below. 


Category | Maximum Prospec- | Power Factor | Time-constant 
of | tive Current of test | (Lagging) not (L/R) not 
Duty. | circuit (amperes). greater than less than 
1 1,000 0°6 0:00380 
: 4,000 0-4 | 00040 
8 16,500 03 | 00060 
4 83,000 | 03 | 0:0075 


test six times, and cartridge fuses three times, with- 
out the renewal of any parts other than the fuse- 
elements and the asbestos tubes or the like, if any. 


Fuses are deemed not to comply with the require- 
ments if, during one of these tests, any of the 
following failures occur :— 


(a) The are is maintained. 


(b) Ignition of the fuses or ignition or 
damage of neighbouring apparatus, excluding 
any paper labels or the like used as indicating 
devices on the fuses. 


(c) Mechanical damage sufficient to render 
any of the following parts unserviceable without 
repairs: fuse contacts, fuse carriers, fixed con- 
tacts, bases, eases or any other parts not intended 
to become unserviceable on the melting of the 
fuse-elements. 


(d) In cartridge fuses, bursting of cartridges, 

(e) Reduction of the insulation resistance 
between the cable terminals of the fuses to less 
than 100,000 ohms. 


The test certificate should state whether the test 
has been earried out with A.C. or D.C. 


8. Insulation Resistance.—The insulation resist- 
ance measured 


(a) between the fixed terminals, and 


(b) between live parts and the containing 
metal ease, if any, with all other parts in position 
except the fuse-element, is to be not less than 
50 megohms. 


9, Marking.—Fuse carriers intended for use with 
semi-enclosed fuse-links, or alternatively the contain- 
ing cases, if any, of semi-enclosed fuses, and cartridges 
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are to be indelibly marked with the maximum current 
rating (see clause 1) for which the fuses of which they 
form parts are suitable. 


10. British Standards.—Fuses complying with 
the requirements of B.S.S. 88-1939 will be accepted 
as meeting the requirements of this Appendix, 
provided clause 4 above be complied with. 


APPENDIX 6. 
PLAMEPROOF ENCLOSURE. 


Where apparatus is required to be of the flame- 
proof type and apparatus of suitable type is obtainable 
which has been type-tested and approved by a 
competent independent Testing Authority, such as, 
in the United Kingdom, the Mines Department, such 
apparatus only is to be used. Where such apparatus 
is not obtainable, the flameproof enclosure is to 
comply with the following requirements. 


1. Definition.—A flameproof enclosure (including 
explosion proof) is one which will withstand, without 
injury, any explosion of inflammable gas that may 
occur within it under practical conditions of operation 
within the rating of the apparatus (and recognised 
overloads, if any, associated therewith) and will 
prevent the transmission of flame such as will ignite 
the inflammable gas which may be present in the 
surrounding atmosphere. 


Notr.—Short of permanent hermetic sealing, 
which is generally impracticable, it must be assumed 
that any external explosive atmosphere may find its 
way within the enclosure and, moreover, that an 
ignitable atmosphere may be produced internally by 
the decomposition of oils, varnishes, rubber, ete. The 
term “gas-tight,” therefore, has been deliberately 
discarded in favour of the term “flameproof.” 


2. Flameproof Joints.—All joints between sections 
or compartments, or between covers and compart- 
ments, are to be flanged joints of a type indicated 
below. Rubber, asbestos, or any material which is 
liable to deteriorate, or is capable of disintegration, is 
not to be used for the packing of joints. Bolts of 
sufficient size and number are to be used to prevent 
undue distortion of the flanges when the enclosure is 
subject to internal pressure due to an explosion. 


(a) Crosk Meran to Mera Fuanaep Jormrts. 
The surfaces of such flanges are to be machined and 


are to have a breadth of not less than one inch across 
metal faces and the presence of bolt holes may be 
disregarded in this measurement, provided that the 
minimum distance between the inner edge of the bolt 
hole and the inner edge of the flange is 0-375 inch. 
Where a spigot or similar method of construction is 
employed, the total length of the path need not be 
more than one inch, as specified above. 


(b) Ventep FLANGED Jomnts. Pressure relief 
may be obtained by :— 

(i) Flanged joints in which a gap is provided 
which is never to exceed 0-020 inch, even when 
the joint is stressed by internal pressure and in 
which the gap cannot be reduced so as to prevent 
pressure relief by the omission of any part after 
dismantling. The joint is preferably to be made 
close round the bolt holes for a radial distance of 
not less than 0-375 inch. 


(ii) Pressure relief vents of an approved 
type. 


(c) ATTACHMENT oF CovERS AND EXTERNAL 
AND/OR INTERNAL Firtinas. If removable bolts, studs 
or screws are provided for attachment of any 
component parts of a flameproof enclosure, or for the 
attachment thereto of any external or internal fittings, 
the holes for the reception of such removable bolts, 
studs or screws are not to pass through the walls of 
the flameproof enclosure, and a thickness of metal is 
to be left at the bottom of any such hole of not less 
than 4 inch or one-third of the diameter of the hole, 
whichever is the greater. 


3. Shafts and Bearings.—(a) BaLL AND ROLLER 
Brartnas. Where ball and roller bearings are used 
and form an entry into a flameproof enclosure, the 
bearing housing is to be so constructed that over a 
total axial length of not less than 1 inch, excluding 
grooves for grease seals, the radial clearance around 
the shaft, if uniform, is not to be more than 0-010 inch, 
so that if the shaft becomes decentred from any cause 
the maximum clearance will not be more than 
0-020 inch. 


(b) Sprypies. Where an operating spindle passes 
through the wall of a flameproof enclosure, it is to pass 
through a hole not less than one inch long, fitting as 
closely as cireumstances permit. The radial clearance 
around the spindle, if uniform, is not to be more than 
0-010 inch, as indicated above. 
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(c) JoURNAL SLEEVE Bearines. Where a rotating 
shaft running in oil lubricated journal bearings passes 
through the wall of a flameproof enclosure, it is to 
pass through an additional sleeve, labyrinth gland or 
equivalent device, having a clearance combined with 
the appropriate length of path sufficient to ensure 
flameproofness under the most extreme conditions of 
wear of the bearing that may occur in service. If a 
sleeve is adopted it must have a path not less than 
two inches long and a radial clearance, if uniform, of 
not more than 0-010 inch, as indicated above. In the 
case of special glands, where the clearances given 
above are exceeded, then such inerease in the clearance 
is to be associated with an appropriate increase in the 
length of path, or equally adequate means of ensuring 
flameproofness and full details submitted for approval. 


(d) Srurvyine Boxes. In no case is a stuffing box 
or packed joint to be used as a flameproof seal for a 
shaft or spindle. | 


4. Terminalsand Terminal Boxes.— (a) TERMINALS. 
Means for making connections to the external circuit 
are to be designed so as not to imperil the flameproof 
properties of the enclosure. The terminals are always 
to be outside the flameproof enclosure. The eonnec- 
tions passing through the flameproof wall from the 
interior to the terminals are to be fitted with flame- 
proof glands or bushes, The terminals are to be 
designed and snaced to allow for convenient handling 
during installation and use, and the leakage surfaces 
between the poles, and between the poles and the ease, 
are to be adequate to provide against the danger of 
flash-over, leakage and short circuit. 


Means are to be provided for securely locking the 
clamping nuts or screws which are used for securing 
the external conductors to the terminals. 


(b) TeruovaL Boxes. A terminal box is to be a 
metallic box, either secured to or cast as part of the 
frame of the machine for the purpose of enclosing the 
live terminals forming the connections between the 
windings and the outside cables, and preventing the 
accumulation of dust or moisture. The terminal box 
or sealing chamber is to be so constructed that the 
external cables may be brought into the box in one 
of the following ways :— 


(1) In gas-tight conduit. 
(2) As lead-covered and armoured cables. 
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For armoured cables a substantial grip for the 
armouring, securely bolted to or screwed into the cable 
sealing chamber, is to be provided which must be 
earthed to the frame. All armour and lead sheath 
grips are to be either brass or machined and protected 
from rust. 


5. Maximum Pressure Developed.—In unvented 
structures the maximum pressure to be expected with 
the most explosive methane-air mixture (9-5 per cent.) 
when ignited in a quiescent condition at atmospheric 
pressure by an electric spark is 110 lb. per square 
inch. Under certain conditions, however, such as 
internal sub-divisions in gaseous communication with 
one another, internal arcing or blowing of a fuse, 
turbulence, ete., this pressure may be exceeded. 


6. Approval._Where a certificate has been 
obtained from an independent Testing Authority it 
will be sufficient to furnish a copy of the relevant 
certificate, provided there is no departure from the 
design so tested and approved. In all other cases full 
details of the flameproof enclosure are to be submitted 
for approval. 


APPENDIX 7. 
TINNING TEST. 


Any part ofa tinned conductor removed from the 
core of the cable after the vulcanization process is 
complete is to satisfy the following tests :— 


Samples of the tinned wire are to be selected and 
bent into circles, the diameter of the circles being 
between 24 and 30 times the diameter of the wire. 
After cleaning by immersion in benzine and rubbing 
with a pad of clean cotton wool or filter paper to 
remove any grease, the samples are to be dried in air 
and the part to be immersed in the test solution is 
not to be handled. 


Each sample is then to be immersed in test 
solutions, as stated below, and maintained at a 
temperature of approximately 60° F. (156° C.). The 
eycle of operation is to be performed six times. Each 
eycle is to consist of :— 


First: Immersion of the sample for one 
minute in hydrochloric acid, as defined on 
following page, the sample then being washed 
in clean water and wiped dry. 
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Second: Immersion of the sample for 30 
seconds in sodium-polysulphide solution, as 
defined below, the sample then being washed in 
clean water and wiped dry. 


The sample is then to be examined under a hand 
lens to ascertain if copper exposed through openings 
in the tin coating has been blackened by the action of 
the sodium-polysulphide. The sample is to be con- 
sidered to have failed if, by such blackening, exposed 
copper is revealed. 


In the event of only one sample of a set giving 
results widely dissimilar from the remaining samples 
diseretion may be exercised with regard to this sample. 


Testing Solutions. The hydrochloric acid solution 
is to have a specific gravity at 60° IF’. (15-6° C.) of 
1-088. 


A portion of hydrochloric acid solution having a 
volume of 180 ml. is to be considered to be exhausted 


71, FencuurcH Street, Lonvon, E.C.3. 
17th October, 1946. 


when there has been immersed in it the following 
number of test-samples :— 


Maximum number | 
to be tested in 


DIAMETER OF WIRE. 180 ml. of acid | 


solution. 
lv Up to rant including 0°044 ins. ay 20 
Above 0°044, up to and nena 
| 0-083 in. 12 
"Above 0:083 ins. a ee ae 8 | 


The sodium-polysulphide solution is to have a 
specific gravity at 60° I’, (15-6° C.) of 1-142 and is to 
be made in the following manner :— 

Dissolve about 25 grammes of pure sodium- 
sulphide erystals in distilled water and make up 
to 100 ml., add powdered sulphur in excess of the 
quantity required to saturate the solution (about 
25 grammes per 100 ml.), and boil for about one 
hour with occasional stirring. 


Cool and filter the solution and then dilute 
with distilled water to a specific one of 1-142 
at 60° F. (15-6° C.). 
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RULES 


GENERAL. 


Section 1. 1. On the application of Owners 
of vessels intended to carry refrigerated cargoes, the 
Committee will authorise their Surveyors to survey the 
refrigerating machinery and appliances during construction 
and installation, and in those cases where the requirements 
of the Rules detailed below are complied with and a satis- 
factory report is received from the Surveyors, certificates of 
classification will be issued and the notation of >kLloyd’sRMC 
(in red) (i.e., Lloyd’s Refrigerating Machinery Certificate) 
will be made against the vessel’s name in the Society’s 
Register Book. 


The Committee will also be prepared to authorise their 
Surveyors to survey existing installations for a notation of 
Lloyd’sRMC (in red) provided the requirements of the Rules 
for such installations be satisfactorily carried out. 


The number of refrigerating units, number of com- 
pressors, the system of refrigeration, the name of the maker 
and date of the construction of the machines, the method 
employed for cooling the chambers and the nature of the 
insulation, and the refrigeration or ice melting capacity in 
tons per 24 hours, and the number and total capacity of the 
insulated cargo chambers in cubic feet, will be recorded in 
the special list of Vessels fitted with Refrigerated Appliances 
in the Register Book. 


2. Information to be Submitted.— Where refrigerating 
machinery and appliances are to be built under Special 
Survey, the following information is to be forwarded for 
consideration before the construction of the installation is 
commenced: — 


(a) Standard data sheet giving calculations of heat 
loading and machine output. (Copies of this data sheet 
may be obtained from the Society’s local offices.) 

(b) Detailed specification of the refrigerating machinery. 

(c) Detailed specification of the insulation. 
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(d) The following plans and any other plans which 
may be specially requested :— 
General arrangement of insulated chambers in elevation 
and plan. 


Details of insulation showing thicknesses and methods of 
attachment of insulation and linings; method of 
attachment of meat rails, brine or direct expansion 
grids ; details of insulated doors, hatch, bilge and 
manhole plugs. 

Arrangement of air ducts. 

Arrangement of chamber thermometers. 

Arrangement of fan motors. 

Arrangement of fans and coolers. 

Brine circuit diagram. 

General arrangement of refrigerating machinery. 

Refrigerant gas and liquid circuit diagram. 

Sectional arrangement of compressor. 

Compressor crank shaft. 

Compressor crank case where exposed to the pressure of 
the refrigerant gas. 

Condenser. 

Evaporator. 

Details of pressure vessels. 


8. Special Cases.—The Committee will be prepared to 
give consideration to cases of vessels engaged on voyages of 
short duration or to other special circumstances. 


REFRIGERATING MACHINERY. 


Section 2. 1. Definition of a Unit.—A refrigerating 
unit comprises a prime mover, one or more compressors, 
one condenser, one evaporator or cooler, and fittings necessary 
to form an independent gas and liquid system. 

If the prime mover is a steam engine and each cylinder 
drives a corresponding compressor, or if there is more than 
one motor similarly arranged and each compressor is con- 
nected to its own condenser and evaporator or cooler (not 
necessarily in separate casings), these machines are to be 


Sections 1-2 
REFRIG. MACHY. 
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described as two or more units, as the case may be, provided 
each unit can be used either in combination or separately. 

If a machine has more than one compressor, but is 
driven by a single prime mover and has only one condenser 
and one evaporator or cooler, it is to be described as one 
unit with one or more compressors. 


In the case of compound compressors the high and low 
pressure cylinders are to be considered as a single compressor. 


2. Ice melting capacity.—The refrigeration or ice- 
melting capacity of the machines in tons per 24 hours should 
be calculated at the rate of 318,080 B.T.U. per English ton 
(t.e., 2,240 pounds) with temperature of evaporation = 5° F. 
(—15° ©.), and temperature of liquid refrigerant in the 
condenser = 86° F. (30° C.). 


8. Power of Machinery.—(a) The refrigerating 
machinery is to be of approved construction and of sufficient 
power to deal adequately with the cargo as received on 
board. 

(b) Not less than two complete units of refrigerating 
machinery are to be fitted. 

(c) When two units are fitted their working parts are to 
be interchangeable. Each unit is to be capable of main- 
taining the required temperatures in the cargo chambers 
when working 24 hours a day in the tropics. 

(ad) When more than two units are fitted, the power 
provided is to be such that the required temperatures can be 
maintained in the cargo chambers when working 24 hours a 
day in the tropics with any one unit out of action. 

(e) In addition to the brine pumps and the gas condenser 
water circulating pump required for the maximum duty, a 
standby brine pump and water circulating pump are to be 
fitted, ready for use. The additional water circulating pump 
may be one of the pumps used for other purposes provided it 
is of adequate capacity and its use on the gas condenser does 
not interfere with other essential services. The circulating 
water is to be taken from two sea connections one of which 
may be the water ballast inlet. 

(/) In any case where the total power is not available 
for all the insulated cargo chambers, the machinery serving 
each group of chambers is to comply with the foregoing 
requirements and the requirements for spare gear. 

(g) Where the machinery is steam driven, the exhaust 
steam is to be led to the main and auxiliary condensers. 


4. Motive Power.—The motive power is to be taken 
from at least two sources, each capable of the maximum duty 
without interference with other essential services. 


Section 2 
REFRIG, MAOHY. 


5. Location of Machinery.— Where ammonia or methyl] 
chloride refrigerant is used, the refrigerating machinery is 
to be placed in an efficiently ventilated compartment isolated 
from the propelling machinery spaces. 


6. Hydraulic and other Tests.—In the case of new 
refrigerating machinery and appliances, the tests required 
are :— 

(a) CO, compressors, intermediate liquid coolers, 
separators, condenser and evaporator coils, headers and 
connections, condensers and evaporators of the multi- 
tubular and double pipe types, to be tested by hydraulic 
pressure to 8,000 lb. per square inch, and afterwards 
by air pressure to 1,500 lb. per square inch whilst sub- 
merged in water at a temperature of 90° F. 


(6) NH, compressors and cast iron or steel con- 
nections to be tested by hydraulic pressure to 600 lb. 
per square inch, and afterwards by air pressure to 
800 lb. per square inch whilst submerged in water at a 
temperature of 90° F. 

NH, crank cases which are subjected to gas pres- 
sure to be tested by hydraulic pressure to 300 Ib. per 
square inch, and afterwards by air pressure to 150 Ib. 
per square inch whilst submerged in water at a 
temperature of 90° F. 


(c) NH, condenser, evaporator and air cooler coils 
to be tested by hydraulic pressure to 1,500 lb. per 
square inch, and afterwards by air pressure to 500 lb. 
per square inch whilst submerged in water at 90° F. 


NH, condensers or evaporators of the multitubular, 
double pipe or shell and tube types and welded pressure 
vessels to be tested by hydraulic pressure to 500 lb 
per square inch, and afterwards by air pressure to 
250 lb. per square inch whilst submerged in water 
at 90° F. 

Where it is inconvenient to test the larger sizes by 
submersion in water, the shells may be charged with air 
and NH, and tested by means of litmus paper or sulphur 
sticks. 

(d) NH, condenser, evaporator and air cooler coils 
to be tested after erection in place by air pressure to 
200 lb. per square inch. 

(e) Brine piping after erection in place to be tested 
by hydraulic pressure to double the working pressure at 
the brine circulating pumps, but in any case not less 
than 50 Ib. per square inch. 
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(f) Gas evaporator casings of cast iron and gas 
condenser casings, whether of cast iron or steel, to be 
tested by hydraulic pressure to 15 1b. per square inch, 
or to double the working pressure, whichever is the 
greater. 


(g) Gas evaporator, wrought iron and steel casings, 
to be tested by hydraulic pressure to 301]b., if 
gravitation type, or to 50lb. per square inch if 
pressure type, or to double the working pressure, 
whichever is the greater. 

(h) CCl, F, (Freon 12) and CH,Cl (Methyl Chloride), 
all parts exposed to the pressure of the refrigerant 
gas, with the exception of the compressor crank case, to 
be tested by oil pressure to 350 lb. per square inch, and 
afterwards by air or gas pressure to 200 lb. per square 
inch whilst submerged in water at a temperature of 
90° F. 

CCI,F, and CH,Cl crank cases which are subjected 
to gas pressure to be tested by water or oil pressure to 
200 lb. per square inch, and afterwards by air or gas 
pressure to 150 Ib. per square inch whilst submerged in 
water at a temperature of 90° F. 


(i) Important steel castings and steel forgings are 
to comply with the requirements of Sections 9 and 10. 
respectively, of the Rules for the Quality and Testing 
of Materials. 

Where refrigerant pipes are made of steel, the 
material is to comply with the requirements of Section 16, 
clauses 1 and 2, of the Rules for the Quality and 
Testing of Materials. 


7. Safety Valves.—(a) Suitable spring-loaded safety 
valves are to be provided on condenser casings and evaporator 
casings of pressure type. 

(b) A relief valve or safety disc is to be fitted on or near 
each compressor on the gas delivery side. 


8. Oil Separator.—A suitable oil separator with drain 
to be fitted to the gas line near the compressor. 


9. Oil Engines.—Where refrigerating machinery is 
driven direct by oil engines, the sizes of the crank shafts and 
particulars of the engines and of the proposed spare gear 
in connection therewith are to be submitted for consideration. 


10. Pressure Vessels.— Welded pressure vessels exposed 
to the pressure of the refrigerant are to be constructed in 
accordance with the Rules for Welded Pressure Vessels, 
with the exception that hydraulic and air tests are to be 
carried out in accordance with clause 5 above. 


11. Fans.—Where air circulating fans for refrigerated 
chambers are electrically driven, the fan motors are to be 
inspected by the Surveyors during manufacture and testing 
irrespective of the horse-power rating of the motors. 

The access arrangements to the fans are to be such that 
the fans and motors may be readily removed for repair or 
renewal when the chambers are loaded with refrigerated cargo. 


12. Cooling Tests.—Upon completion of the installation 
under special survey the refrigerating machinery is to be 
tested under working conditions and the insulated chambers 
are to be cooled down simultaneously to about 10° F. where 
they are intended for carrying frozen and chilled meat 
cargoes, and to about 20° F. where they are intended for 
carrying fruit and similar produce which require only 
moderate temperatures. The rise of temperature in the 
refrigerated chambers is to be noted upon the expiration 
of about 12 hours time after the machinery and cooling 
appliances have been shut off. 


INSULATION AND FITTINGS. 


Section 8. 1. Bulkheads.—The transverse or 
longitudinal terminal bulkheads separating insulated from 
non-insulated compartments are to be of steel construc- 
tion and hose-tested for tightness. 


Where dis-similar cargoes may be carried in the separate 
compartments, the divisional bulkheads between the insulated 
compartments are to be of steel construction and hose-tested 
for tightness. 


2. Insulation.—The insulation is to be sound and in 
good order and of efficient construction. The details of 
construction showing the amount and nature of the insu- 
lating material employed in the various parts are to be 
reported to the Committee. 


3. Protection of Insulation.—The insulation of the 
lower hold chamber floor and the tunnel top in way of the 
hatchways and about two feet beyond are to be protected 
with hardwood sheathing about two inches thick or similar 
protection. 

4, Access Plugs.—Insulated removable portions are to 
be arranged in the insulation, where required, to provide easy 
access to the bilges and bilge suction roses. Similar provision 
to be made for access to the tank air and sounding pipes. 

5. Oil Storage Tank Tops and Bulkheads.—The 
insulation of all oil storage tank tops to have an air space of 
two inches provided between the under side of the insulation 
and the tank top plating and the supporting battens to be 
arranged athwartship to permit of free drainage to the bilges. 
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Asan alternative to the air space, approved inodorous material 
not less than half inch in thickness may be laid on the tank 
top plating. 

A cofferdam is to be fitted separating deep tanks 
intended for the carriage of oil from refrigerated compart- 
ments unless the tank bulkhead is wholly welded including 
its boundary connections, in which case the cofferdam may 
be omitted and an air space of not less than two inches 
arranged between the insulation and the bulkhead plating to 
provide for free drainage from the latter into the oil 
gutterway and thence to the bilges. 

Provision is to be made for ventilating the cofferdam or 
air space, the vents being led to the open air and their outlets 
being fitted with a wire gauze diaphragm which can easily be 
removed for renewal. 


6. Fireproof Insulation.—The insulation in way of 
coal bunkers and of any surfaces exposed to excessive heat, 
is to be silicate catton, or other approved fireproof material, 
the wood grounds are to be fireproofed and asbestos strips 


are to be fitted between the wood grounds and the steel work 


to which they are attached. 

Brine leads in bunkers may be packed with granulated 
cork, but there is to be a thick outer covering of silicate 
cotton and the whole protected by steel plates. 


7. Watertight Bulkhead Fittings.—Where cooling 
pipes pass through watertight bulkheads, or deck plating, 
the fittings and packing of the stuffing boxes are to be both 
fireproof and watertight. 


8. Cargo Battens.—(w) Cargo battens are to be pro- 
vided for the floor or deck and the walls of the chambers 
previous to loading refrigerated cargoes. 

(b) Those for the walls of the chambers are to be 
fastened and should be at least 2 inches x 2 inches, one 
batten being placed over each frame or ground, the others 
being intermediately arranged, to suit the class of cargo. 

(c) The cargo battens for the floors or decks of the 
chambers are to be fitted to suit the class of cargo. 

(d) The tunnel top insulation is to be fitted with 3 inch x 
8 inch battens. 


9. Thermometer Tubes.—-(a@) The number and position 
of the thermometer tubes in the insulated chambers should 
be submitted for consideration. 

(b) Thermometer tubes, their flanges and covers are to be 
insulated from the deck plating and on weather decks they 
are to be so arranged that water will not run down when 
taking the temperatures. 
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(c) The inside diameter of thermometer tubes is to be not 
less than 2 inches and the tubes are to be out of contact with 
cold decks. 

(d) Where the thermometer tubes and cooling pipes 
pass through compartments or chambers other than their 
respective insulated chambers they are to be efficiently 
insulated. 


10. Protection of Pipes.—All pipes, including air and 
sounding pipes, which pass through or into insulated 
chambers are to be well insulated in order to prevent the 
formation of ice inside the pipes. 


11. Draining Arrangements.—(a) Provision is to be 
made for the continuous drainage of the inside of all insu- 
lated chambers and cooler trays. Drains from lower holds to 
bilges are to be fitted with liquid sealed non-return bilge traps. 

Drains from "tween deck chambers and cooler trays to 
the hold bilges are to be fitted with liquid sealed traps. 


(6) Where drains from separate chambers join a com- 
mon main, the branch pipes are each to be provided with a 
liquid sealed trap. 


(c) Sluices, seupper or drain pipes, which would permit 
drainage from compartments outside the insulated chambers 
into the bilges of the latter, are not to be fitted. 

(d) Screwed plugs or other means for blanking off 
scuppers draining insulated chambers and cooler trays are 
not to be fitted. | 

If it is desired to provide means for closing these 
scuppers, they should be provided with shut-off valves con- 
trolled from readily accessible positions on a deck above the 
load water line. 


12, Sounding Pipes.—(a) Where sounding pipes are 
fitted in way of insulated chambers their deck connections are 
to be so arranged that they will be insulated from the deck 
plating in order to prevent the formation of ice inside the 
sounding pipes. 

(b) In the case of insulated holds sounding pipes are to 
be provided both above and below the insulation. Where the 
hold temperatures contemplated are lower than 33° F. the 
sounding pipes are to be not less than 24 inches bore. 

(c) Sounding pipes to oil fuel compartments are not to 
terminate in refrigerated chambers or in fan and battery 
rooms for refrigerated chambers. 

(d) Where practicable sounding pipes to oil fuel com- 
partments are not to terminate in enclosed spaces from which 
access is provided to refrigerated chambers or to fan and 
battery rooms for refrigerated chambers. 
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Where these sounding pipes terminate in such spaces 
these pipes are to be fitted with cocks having parallel plugs 
with permanently secured handles so loaded that on being 
released they automatically close the cocks. 


18. Brine Cooling Systems.—(a) Where the brine 
system of refrigeration is employed the brine circulating 
pipes and tanks should not be galvanized on the inside. 

(b) In cases where internally galvanized tanks or cooling 
pipes are fitted, the brine cooling and return tanks, if closed, 
are each to be provided with a ventilating pipe or pipes led 
to the open air in a situation where no danger will be 
incurred from the issuing gas, and each ventilating pipe 
must be fitted with a wire gauze diaphragm which can be 
easily removed for renewal. 

(c) Where the tanks are not closed, the compartments 
in which they are situated must be efficiently ventilated. 

(d) The brine pipes in each refrigerated chamber are to 
be arranged in not less than two sections, but particulars of 
the number and arrangement of sections are to be submitted 
for consideration. Valves or cocks are to be fitted so that 
any section can be shut off when necessary. 


(e) The thickness of the brine pipes at the bottom 
of the screw threads should not be less than ,3, of an inch. 


SPARE GEAR. 
Section 4, 1. The following spare gear will be 
required in all cases :— 

Lengths and bends of piping of each size used, 
together with flanges, couplings and screwing 
apparatus, 

Sundry cocks, valves, flanges and fittings. 

Assorted bolts, studs and nuts. 

A quantity of packings and joint rings. 

1 complete set of crank shaft coupling bolts. 

1 complete set of motor coupling bolts and washers. 

1 compressor piston and rod complete for each size 
used. 

1 set of compressor suction and delivery valves with 
rings and boxes for each size used. 

1 complete set of packing for the compressor piston 
rod for each size used. 

1 gas regulator valve complete. 

1 set of valves for water circulating, air and brine 
pumps for each size used. 

In cases where approval is given to alternative 
arrangements under Section 2, clause 3, 
additional spare gear may be required according 
to the circumstances of the case. 


2. Where steam driven air circulating fans are fitted, 
the following spare gear will be required :— 
For each size used :-— 
1 crank shaft. 
1 steam piston and rod complete. 
1 steam cylinder cover. 
1 set of connecting rod top and bottom end, and 
bearing bushes, and bolts complete. 


3. Where the refrigerating machinery or its auxiliaries 
are electrically driven, the following spare gear will be 
required :— 

(a) For the generators, motors, control gear and switch- 
board, a set of spare gear in accordance with Section 22 of 
the Rules for Electrical Hquipment. 

(6) For electrically driven air circulating fans the 
following spare gear will be required :— 

1 complete fan and motor of each size used. 


4. Where the refrigerating machinery is driven direct 
by oil engines, the proposed spare gear for the engines is to 
be submitted for consideration. 


INSTALLATIONS NOT BUILT UNDER SURVEY. 


Section 5.—(a) Where a character is required for 
Refrigerating Installations not surveyed while under con- 
struction, application must be made to the Committee in 
writing. Specifications and drawings showing particulars 
of machinery and insulation are to be furnished, together 
with general particulars of the steel used for important 
steel castings, forgings and refrigerant pressure piping. 

(b) A special examination is to be made at least to the 
extent required for Subsequent Specia] Surveys (Section 6, 
clauses 4, 5, 7 and 8). 

(c) The thicknesses and material of the insulation 
particulars of the cooling equipment provided for the 
chambers, and particulars of the compressors, evaporators 
and condensers are to be verified. 

(d) Pressure relief devices, cargo battening arrange- 
ments, thermometer tubes and draining arrangements are to 
be made to conform to the requirements of the Rules. 

(e) The refrigerating machinery log is to be examined 
in order to ascertain that the machinery power provided is 
adequate, and if considered necessary, a cooling test on the 
installation is to be carried out. 

(f) Periodical surveys are subsequently to be held as 
in the case of vessels built under survey. 
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PERIODICAL SURVEYS. 

Section 6. 1. Incidence of Surveys. —'T'o 
entitle vessels to retain the character assigned to the 
Refrigerating Machinery installation, they are to be 
subjected to the following periodical surveys :— 

(a) A Loading Port Survey, as detailed in clause 
3, is to be held at the loading port every voyage in the 
case of vessels engaged on voyages of more than two 
months’ duration, but where the voyages are of shorter 
duration, this survey need only be held at intervals of 
two months, provided the cargoes carried be of such 
a nature as not to damage the insulation or appliances 
in the insulated chambers nor to affect the refrigerated 
cargoes by taint or mould. 

(b) A Complete Survey as detailed in clause 5 is 
to be held every twelve months. 

(c) A Modified Survey as detailed in clause 4 is to 
be held about six months after the Complete Survey. 

(d) A Running Survey as detailed in clause 6 
may be held, if desired by the Owners, at intervals of 
not longer than six months in lieu of the Modified and 
Complete Surveys. 

(e) A Special Survey as detailed in clauses 7 and 8 
is to be held upon the occasions of the vessel under- 
going the Special Periodical Surveys prescribed in the 
Rules for Steel Ships in the case of vessels classed with 
this Society, and at intervals of four years in the case 
of vessels not so classed 


2. Record of Surveys.—(a) The date following 
the record: “Lloyd’sRMC” (in red) indicates the 
date of the last Complete Survey of the refrigerating 
machinery and appliances, thus :—Lloyd’sRMC3,45” 
(in red). 

(b) The date under the record “Lloyd’s RMC” 
(in red) indicates the date of the last Modified Survey 
of the refrigerating machinery and appliances, 
thus :—“Lloyd’sRMC3,45 .. 

9,45” (in red). 

(c) Where Running Surveys are held in lieu of 
the Modified and Complete Surveys, this will be 
indieated by the record “Lloyd’sRMC (RS)” (with 
date) (in red), the date being that of the last 
examination in accordance with clause 6. 

(d) The date of the last Special Survey in 
accordance with clauses 7 and 8 will be recorded under 
the name of the vessel, thus :—“SRMC3,45” (in red). 


(e) Where, in any case, only part of the requisite 
examination is held, the certificate will be endorsed 
with the statement of what is required to complete 
the survey. 
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3. Loading Port Survey.—(a) The chambers are 
to be examined to ascertain that they are clean and 
free from odour, that the brine pipes are free from 
leakage, that the cargo battens are in good order and 
that no damage has been sustained to the insulation 
prior to the loading of the refrigerated cargo. 


(b) The chambers should be examined under 
frosted conditions and any indications of deficient 
insulation not considered to warrant immediate 
attention should be noted and specially reported. 


(c) The Surveyor is to satisfy himself that all 
scuppers and bilge suctions draining insulated spaces 
are in good working order. 


(d) The refrigerating machinery is to be tested 
under working conditions, the temperatures in the 
chambers being noted. 


(e) If the vessel loads at more than one port, 
one survey only at a loading port will be required, 
provided it includes the examination of all the 
chambers, and general cargo is not subsequently 
carried in the refrigerated chambers prior to loading 
refrigerated cargo. 


(f) If there is not a Surveyor to the Society 
available at the loading ports, or if there is not one 
obtainable from a port within a reasonable distance, 
the Committee will accept the report of a survey 
held at the loading port by a Surveyor appointed by 
Lloyd’s agent; or (in any case where there is no 
Lloyd’s agent) the report of a survey held by a reliable 
Surveyor, if available; or (if no such Surveyor is 
available) a report signed by two competent Engineers 
of the vessel. 


4. Modified Survey.—(a) The machinery is to be 
examined under working conditions on the vessel’s 
arrival at the port of discharge, before the refrigerated 
eargo is fully discharged. 

(b) The refrigerating machinery log is to be 
examined in order to ascertain that the machinery 
has been operating satisfactorily during the voyage 
with refrigerated cargo. 


(c) The compressor cylinders and valves are to be 
examined; the piston and piston rod need not be with- 
drawn for examination unless considered necessary by 
the Surveyors. 


(d) Where the refrigerating machinery or its 
auxiliaries are electrically driven, a general examina- 
tion of all the generators, motors and their control 
gear, and cables, is to be made and the insulation 
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resistance measured. The insulation resistance is to 
be not less than 100,000 ohms, and for the purpose 
of this test each item may be taken separately. Where 
an Owner employs a competent and reliable staff or 
electrical contractor, Surveyors may consult their 
records and at their diseretion accept megger tests 
carried out by them. 


(e) The spare gear is to be examined. 


(f) The gas and liquid pipes, separators, receivers, 
condenser and evaporator coil terminals are to be 
examined externally as far as practicable. 


(g) The brine pipes are to be examined. 


(h) Direct expansion pipes are to be examined 
under full working conditions. 


(i) The insulation throughout the cargo chambers 
is to be carefully examined. Where silicate cotton, 
granulated cork or similar media are employed for 
insulating purposes, the insulation is to be examined 
for fullness and dryness by boring where necessary. 
The test holes are to be efficiently closed. Special 
attention is to be paid to the insulation under trunks 
and hatches where dampness may accumulate, to the 
sides under stringers and under decks, and to the 
tunnel tops. All bilge and manhole plug hatches are 
to be removed, the bilges cleared and the suction pipes, 
suction roses and sounding pipes are to be examined. 
Hatches, air trunkways and thermometer tubes, with 
their connections and fastenings, are to be examined. 


(j) The Surveyor is to satisfy himself that all 
scuppers draining insulated spaces are in good 
working order. 


5. Complete Survey.—(a) All the requirements 
of clause 4 (Modified Survey) are to be complied with. 


(b) The compressor crank shafts, connecting rods, 
bearings, pistons and piston rods are to be examined. 


(c) Where the refrigerating machinery is driven 
by steam or internal combustion engines, the cylinders, 
pistons, valves, crank shafts, connecting rods and 
bearings are to be examined. 


(d) Where the refrigerating machinery is elec- 
trically driven, one of the engines or turbines driving 
the generators is to be opened up and examined 
completely in regular rotation. 


(e) The working parts of the water and brine 
circulating pumps are to be examined. 
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(f) Where other auxiliary machinery is fitted, 
the working parts are to be examined. 


(g) The brine pipes are to be tested to 14 times 
the working pressure, or 40 lb. per square inch, 
whichever is the greater. 


6. Running Survey.—(a) All the requirements of 
clause 4 (Modified Survey), except paragraph (c), are 
to be complied with. 


(b) The compressor cylinders, valves, erank shaft, 
connecting rods, bearings, pistons and piston rods of 
one or more machines are to be examined at each 
survey in regular rotation, so that all machines are 
examined within a period of twelve months. 


(c) Where the refrigerating machinery is driven 
by steam or internal combustion engines, the cylinders, 
pistons, valves, crank shaft, connecting rods and 
bearings of one or more engines, are to be examined 
at each survey in regular rotation, so that all the 
driving engines are examined within a period of 
twelve months. 


(d) Where the refrigerating machinery is elec- 
trically driven, one of the engines or turbines driving 
the generators is to be opened up and examined 
completely at intervals of not more than twelve 
months, in regular rotation. 


(e) The working parts of one or more brine 
pumps and one or more circulating pumps are to be 
examined at each survey in regular rotation, so that 
all the pumps are examined within a period of twelve 
months. 


(f) Where other auxiliary machinery is fitted, the 
working parts are to be examined. 


(g) The brine pipes are to be tested to 14 times 
the working pressure, or 40 lb. per square inch, 
whichever is the greater, at intervals of not more than 
twelve months. 


(h) A Survey Book is to be kept on board the 
vessel to show the date of examination of the various 
parts, and is to be signed by the Surveyor on the 
occasion of each survey. 


7. First Special Survey.—(a) All the requirements 
of clause 5 (Complete Survey) are to.be complied with 
except where the surveys are being held in accordance 
with clause 4 (d), when the requirements of clause 6 
(Running Survey) are to be complied with. 
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(b) Where the refrigerating machinery or the 
generators supplying the refrigerating machinery are 
driven by steam engines, the air and feed pumps, 
steam pipes and steam condenser are to be examined, 
and, if necessary, the steam condenser is to be tested. 


(c) Where the refrigerating machinery is driven 
by internal combustion engines, the cylinders, pistons, 
valves, crank shafts, piston and connecting rods and 
bearings of the air compressors are to be examined. 
The air receivers and air pressure pipes are to be 
cleaned internally. The air receivers are to be 
examined internally and in cases where the con- 
struction of the receivers is such that a proper internal 
examination cannot be made, they are to be tested by 
hydraulic pressure to 14 times the working pressure. 


(d) Sufficient insulation is to be stripped from 
groups of brine pipe leads, or brine mains, in bunkers 
or near boilers or where buried in hold insulation to 
permit of the condition of the pipes being ascertained. 

: (e) Sufficient air trunking or baffle boarding 
is to be stripped to permit of the condition of the 
insulation and lining being ascertained. 

(f) Sufficient tank top insulation is to be stripped 
to permit of the condition of the grounds and inner 
insulation lining being ascertained. 

(g) Sea injection valves are to be opened up and 
examined. 

(h) All thermometers used for measuring chamber 


and air suction and delivery temperatures are to be 
checked. 


71, Fencnurce Street, Lonpon, E.C.3. 
17th October, 1946. 


Section 6 
REFRIG. MACHY,. 


8. Subsequent Special Surveys.—(a) All the re- 
quirements of clause 7 (First Special Survey) are to 
be complied with. 


(b) The coils of gas condensers and evaporators 
of the shell and coil type are to be drawn for 
examination and tested to a pressure of 300 lb. per 
square inch for Methyl Chloride or Freon systems, 
1,000 lb. per square inch for Ammonia systems and 
2,500 Ib. per square inch for Carbon Dioxide systems. 


(c) Gas condensers and evaporators of the shell 
and tube type are to have the water or brine end 
covers removed, and are to be tested to a pressure of 
300 lb. per square inch for Methyl Chloride or Freon 
systems, and 400 lb. per square inch for Ammonia 
systems. 


(d) Direct expansion grids or batteries are to be 
tested in place to a pressure of 100 lb. per square inch 
for Methyl Chloride or Freon systems, and 150 lb. 
per square inch for Ammonia systems. 


9. Survey of Repairs.—Where any essential 
repairs or renewals are effected to the refrigerating 
machinery or insulation, these must be carried out 
under the inspection, and to the satisfaction, of the 
Society’s Surveyors. Repairs and renewals effected 
at ports where there is no Surveyor to this Society 
must be surveyed by one of the Society’s Surveyors 
at the earliest opportunity. 


QUALITY AND TESTING 
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RULES FOR QUALITY AND TESTING OF MATERIALS. 


QUALITY AND TESTING OF SHIP STEEL AND 
BOILER MATERIAL. 
STEEL PLATES, BARS AND ANGLES. 


Section 1. 1. General Regulations.— The steel 
used in the construction of vessels or boilers intended for 
vessels classed, or proposed for classification, in the Society’s 
Register Book, is to comply with the tests described 
hereafter, 


2. Process of . anufacture——The steel is to be made 
by the Open Hearth process, Acid or Basic. 


8. Freedom from Defects.—The finished material is to 
be free from cracks, surface flaws, and lamination. It is 
also to have a workmanlike finish,and must not have been 
hammer-dressed. 


4, Testing and Inspection—(a) The prescribed tests 
and inspections are to be made at the place of manufacture prior 
to despatch ; but, in the event of any of the material proving 
unsatisfactory in the course of being worked into vessels or 
into boilers, such material shall be rejected, notwithstanding 
any previous certificate of satisfactory testing, and such 
further tests of the material from the same charge may 
be made as the Surveyor may consider desirable. 


(6) All test pieces are to be selected by the Surveyor 
and tested in his presence, and he is to satisfy himself 
that the prescribed conditions are fulfilled. 


5. Additional Tests before Rejection.—(a) Where any 
of the test pieces first selected by the Surveyor do not fulfil the 
test requirements, two further tests of the same kind may 
be made from the same plate or bar, but where either of 
these fail, the plate or bar from which the test pieces were 
cut is to be rejected. In all such cases further tests are to 
be made before any material from the same charge can be 
accepted. 


(b) Where a tensile test piece breaks outside the middle 
half of its gauge length, and the elongation is less than that 
required by the Rules, the test may, at the Maker’s option, 
be discarded and another test be made of the same plate or 
bar. 


6. Branding.—(a) Every plate and bar is 
to be clearly and distinctly marked by the Maker 
in two places with the Society’s brand, thus :— 
indicating that the material has complied with 
the Society’s tests. 

(4) Plates or bars bearing this brand are not to be 
forwarded from the Steel Works until the prescribed tests 
have been made by the Surveyor, and the mill sheets have 
been signed by him. All plates and bars are also to be 
legibly stamped in two places with the Maker’s name or 
trade mark, and the place where made. They are also to be 
stamped with numbers or identification marks by which 
they can be traced to the charge from which the material 
was made. 


7. Defacing of Rejected Material.—In the event of 
the material failing, in any case, to withstand the prescribed 


tests, the Surveyor is to see that the Society’s e 
brand stamped on the plates and bars by the @ 
Maker has been defaced by punch marks @ 8 
extending beyond the brand in the form of 

a cross, thus :— 6 


denoting that the material has been rejected. 

8. Maker’s Certificate-——Before the mill sheets are 
signed by the Surveyor, the Maker is required to furnish 
him with a certificate guaranteeing that the material has 
been made by the Open Hearth process, and that it has 
been subjected to, and has withstood satisfactorily, the 
required tests in the presence of the Surveyor. The 
following form of certificate will be accepted if printed on 
each mill sheet with the name of the firm, and initialled by 
the Test House Manager :— 

“We hereby certify that the material described 
below has been made by the Open Hearth process, and 
is that which has been satisfactorily tested in the 
presence of the Surveyor in accordance with the Rules 
of Lloyd’s Register.” 

9. Facilities for Inspection—The Maker is to adopt 
a system of marking the ingots, billets, slabs, plates, bars, and 
other material which will enable all finished material to he 
traced to the original charge, and the Surveyor must be 
given every facility for tracing all plates and bars to their 
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respective charges, and for witnessing the required tests. 
When the Surveyor is satisfied with the material and with 
the results of the tests, he is to be furnished with two copies 
of the advice notes of the material for his signature, one of 
which is to be forwarded by the Manufacturer to the Ship- 
builder or Boiler Maker, and the other is to be forwarded by 
the Surveyor to the Surveyors at the port where the vessel or 
boiler is to be built. 


10. Steel not produced where Rolled.—Where steel is 
not produced in the works at which it is rolled, a certificate 
is to be supplied to the Surveyor, stating the Open Hearth 
process by which it was made, the name of the Steel Maker 
who supplied it, also the numbers of the charges for reference 
to the books of the Steel Maker. The number of the charge 
is to be marked on each ingot or billet for the purpose of 
identification, and the finished plates and bars are also to be 
legibly stamped in two places with the Maker’s name or trade 
mark, and the place where made. They are also to be stamped 
with numbers or identification marks by which they can 
be traced to the charge from which the material was 
made. 


11. General.—In addition to the tests described here- 
after the material may be subjected to further tests at the 
discretion of the Surveyors. 


12. Steel of other Tenacity.—When desired by Owners 
and Builders, consideration will be given by the Committee 
to proposals for the use of steel of other tenacity than is 
provided for in the Rules. 


STANDARD TEST PIECES. 


Section 2. 1. Tensile Test Pieces.—The tensile 
strength and ductility are to be determined from. Standard 
test pieces cut lengthwise or crosswise from the rolled 
material. Where material is annealed or otherwise treated 
before despatch, the test pieces are to be similarly 
and simultaneously treated with the material before 
testing. 


2. Plates —(a) Wherever practicable the rolled surfaces 
are to be retained on two opposite sides of tlie test piece. 
The elongation is to be measured on a Standard test 
piece having a gauge length of 8 inches. 

(+) For material more than °875 inch in thickness the 
width of the test piece between the gauge points is not to 
exceed 1} inches; or material *875 inch to °375 inch in 
thickness, inclusive, the width is not to exceed 2 inches; for 
material less than 375 inch in thickness the width is not to 
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be more than 24 inches. In other respects the test pieces 
are to conform generally to the Standard test piece A. 


ae $3 & 4 
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ym ERR | a 
Pio_wrs D 
Big £13 B13 
bea £83 8Ea 


| je - 8" GAUGE LENGTH.--} | 
<-Parallel for a length of not less than 9in.->) 


3. Round Bars.—(a) Bars may be tested full size as 
rolled, or they may be turned down to a convenient size, 
and if tested one inch in diameter, or under, the test piece 
is to have a gauge length of 8 times the diameter. Where 
enlarged ends are used the length of the parallel portion 
is not to be less than 9 times the reduced diameter of the 
test piece (see Standard test piece B). 2 


The sectional area of the test piece is not to be less 


than } square inch. 
TEST PIECE B. 


\@ ecccese---GAUGE LENOTH.-------- seta 


‘ 

' 

' 

ice --Parallel for a length of not less than § times the diumeter.--- 3 ' 


+s ==With evlarged ends:—Parallel for a length of not less than 9 times-~.>! 


the reduced diameter. 


(b) Where bars are above one inch diameter, and are 
tested full size as rolled, or have been turned down and the 
resulting test piece is above one inch diameter, a gauge 
length of 4 times the diameter may be used if preferred by 
the Manufacturer, in which case an increased elongation will 
be required, as specified in Sections 5 and 6. Where enlarged 
ends are used, the length of the parallel portion is not to be 
less than 4} times the reduced diameter (see Standard test 
piece C). 


TEST PIECE C. (BRITISH STANDARD TEST PIECE F.) 


; <—————=—— GAUGE LENGTH. = —————>| 
| {& — Parallel for a length of not less than 4 times the diameter. -> | 


€- With enlarged ends:—Paralle! for a length of not leas than 44 times —4y 
: the reduced diameter. ? 
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4. Straightening of Test Pieces.—Any straightening 
of test pieces A, B and © which may be required is to be 
done cold. 


BEND TEST PIECES AND TESTS FOR SHIP AND 
BOILER STEEL. 

Section 8. 1. Number of Bend Tests for Ship 
Steel.—A bend test is to be taken from each plate as rolled. 

One bend test is to be made from each type of section 
and from each diameter of bar in every batch of 5 tons 
or part of 5 tons rolled from the same charge with a 
minimum of two bend tests per batch. 

2. Number of Bend Tests for Boiler Steel. (a) 
Plates.— A bend test piece is to be taken from each plate as 
rolled. For plates exceeding 2} tons in weight one bend 
test piece is to be taken from each end. 

(o) Angle Bars.—A bend test is to be taken from 
from each angle bar rolled. 

(c) Stay Bars.—A bend test is to be made where a 
tensile test is required. 

3. Bend Test Pieces—-(a) ‘Test pieces are to be 
sheared lengthwise or crosswise from plates or bars, and are 
not to be less than 14 inches wide, but for small bars the 
whole section may be used. For rivet bars bend tests are 
not required. 

(6) In all bend tests, the rough edge or arris caused by 
shearing may be removed by filing or grinding, and test 
pieces one inch in thickness and above may have the 
edges machined, but the test pieces are to receive no other 
preparation. The test pieces are not to be annealed or other- 
wise heat treated unless the material from which they are 
cut is similarly heat treated, in which case the test pieces 
are to be similarly and simultaneously treated with the 
material before testing. 

(c) For small sectional material these bend tests may be 
made from the flattened bar. 

4. Bend Tests—(a) The test piece is to withstand, 
without fracture, being doubled over until the internal 
radius is equal to 1} times the thickness of the test piece, 
and the sides are parallel. 

(6) Bend tests may be made either by pressure or by blows. 


TESTS FOR SHIP STEEL. 

Section 4. 1. Number of Tensile Tests. Plates 
and Sectional Material—When the Surveyor is in constant 
attendance at the Steel Works one tensile test piece for plates 
or sectional material is to be taken from the finished material 
of each charge. 

Where the quantity of the material from one charge 
exceeds 25 tons, a second tensile test will be required; also 
additional tests are to be made for every variation in thickness 
of *15 of an inch in the plates or sectional bars from each 
charge. 


2. Tensile Tests. (a) Plates.—The tensile breaking 
strength of steel plates, determined from Standard test 
pieces, is to be between the limits of 26 and 32 tons per 
square inch. For plates specially intended for cold flanging 
and marked for identification, the tensile strength is to be 
between the limits of 26 and 30 tons per square inch. In 
the case of material for purposes in which tensile strength 
is not important, the tensile test may be dispensed with and 
the bend test only be made, if so specified by the builders 
and approved by the Committee. The elongation, measured 
on a Standard test piece having a gauge length of 8 inches, is 
not to be less than 20 per cent for material of *375 inch in 
thickness and upwards, and not less than 16 per cent for 
material below °375 inch in thickness. 

(b) Angles, Bulb Angles, Channels, and Similar 
Sections.—The tensile breaking strength of angles, bulo 
angles, channels, and similar sectional material is to be 
between the limits of 26 and 32 tons per square inch. In 
the case of material for purposes in which tensile strength is 
not important, the tensile test may be dispensed with and 
the bend test only be made, if so specified by the builders 
and approved by the Committee. The elongation measured 
on a Standard test piece having a gauge length of 8 inches is 
not to be less than 20 per cent for material of 375 inch in 
thickness and upwards, and not less than 16 per cent for 
material below °375 inch in thickness. 

8. Occasional Attendance at Steel Works (Steel for 
Shipbuilding Purposes).—(a) When the Society’s Surveyor 
is not in constant attendance at the Steel Works, the Makers 
themselves may, with the written authority of the Society, 
comply with all the prescribed requirements, and furnish the 
Surveyor with a certificate to the effect that the Society's 
Rules as to the testing of steel have been complied with in 
the case of the material submitted for approval. 


The Surveyor is then to make check tensile and cold 
bend tests from not less than one bar in every batch of 50 or 
less in number, or not less than one plate in each batch of 
25 or less in number, provided the batch be all from 
one charge. 

Where more than one charge is represented, each charge 
is to be tested. 

Additional tests are also to be made for every variation 
in thickness of +15 of an inch made from one charge. 

The test pieces are not to be taken from shearings 
previously detached from the plates or hars but are to be 
selected by the Surveyors from the plates or bars themselves, 
either in the sheared or unsheared condition. Should part of 
the material be presented in a sheared condition the selection 
of tests is not to be confined to the unsheared portion. 

The samples when marked by the Surveyor for testing 
are to be followed, as far as practicable, through the different 
stages of preparation until the tests are completed. 
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A tensile and a cold bend test are to be taken crosswise 
from the centre part of the selected plate or plates at each end. 

In addition to the tests prescribed above the material 
may be subjected to further tests at the discretion of the 
Surveyor. 

(6) Where the tests are unsatisfactory, the whole of the 
material from the charge is to be rejected, and the Surveyor 
is to see that the Society’s brand is satisfactorily defaced. 


TESTS FOR STEEL FOR RIVETED BOILERS AND 
WELDED PRESSURE VESSELS. 


Section 5. 1. All plates intended for cylindrical 
shells of pressure vessels which are to be welded, or where the 
thickness exceeds 1} inches, or where the internal diameters 
of the vessels are less than 100 times the thickness of the 
plates, should be efficiently normalised before the test pieces 
are cut off. 


2. Number of Tensile Tests. (a) Plates —One tensile 
test piece is to be taken from each plate as rolled. For 
plates exceeding 24 tons in weight one tensile test piece is to 
be'taken from each end. 

(b) Angle, Tee and Stay Bars.—One tensile test 
is to be made from each 15 or part of 15 bars rolled 
of each section or diameter from the same charge, but not 
less than two tensile tests are to be made unless the total 
number of bars rolled from the same charge is 8 or less 
than 8 and the bars are of the same section or diameter, 
in which case one tensile test will suffice. For round bars 
of 1} inch diameter and under, the numbers 50 and 20 are 
to be substituted for 15 and 8 respectively for determining 
the number of tests required. 


3. Tensile Tests. (a) Plates.—The tensile breaking 
strength of steel shell plates, determined from Standard test 
pieces, is to be between the limits of 28 and 35 tons per 
quare inch for riveted boilers, 26 and 35 tons per square 
‘nch for Fusion Welded Pressure Vessels and 26 and 
30 tons per square inch for Forge Welded Pressure Vessels. 
See clause 3 (d). 

For girder plates the tensile breaking strength is to be 
between the limits of 28 and 35 tons per square inch. 

For plates intended for flanging and for combustion 
chambers and furnaces, also for plates, cther than shell plates, 
which are to be welded, the tensile breaking strength is to be 
between the limits of 26 and 30 tons per square inch. 


A range of more than 4 tons per square inch will not be 
permitted in any one case. The elongation, measured on a 
Standard test piece having a gauge length of 8 inches, is not 
to be less than 20 per cent for material of 375 inchin thickness 
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and upwards required to have a tensile breaking strength 
between the limits of 28 and 35 tons per square inch ; and 
not less than 23 per cent for material of ‘875 inch in thick- 
ness and upwards required to have a tensile breaking strength 
between the limits of 26 and 30 tons per square inch. 


(b) Angle and Tee Bars.—The tensile breaking 
strength of angle and tee bars is to be between the limits of 
28 and 82 tons per square inch, with an elongation of not 
less than 20 per cent measured on the Standard test piece A. 


For plates, angles, or tee bars under *375 inch in 
thickness the elongation may be 3 per cent, but not more 
than 8 per cent, below the prescribed elongations. 


Wherever practicable the rolled surfaces are to be 
detained on two opposite sides of the test pieces. 


(c) Stay Bars.—The tensile breaking strength of 
longitudinal stay bars is to be between the limits of 28 and 
35 tons per square inch, with an elongation of not less 
than 20 per cent measured on the Standard test piece B, 
or 24 per cent measured on the Standard test piece C ; 
but a range of not more than 4 tons per square inch shall 
be permitted in any one case. For steel bars for combustion 
chamber stays the tensile breaking strength is to be between 
the limits of 26 and 30 tons per square inch, with an 
elongation of not less than 23 per cent measured on the 
Standard test piece B or 28 per cent measured on the 
Standard test piece C. 


(d) Special Quality Steel for Boilers.— When steel 
material is proposed having other tensile strength than that 
specified in this Section, the proposed limits of tensile strength 
and elongation should be submitted for consideration. 


In the case of forge welded cylindrical shells, material 
having tensile breaking strength between the limits of 24 
and 28 tons per square inch, and elongation not less than 
25 per cent on a gauge length of 8 inches will be accepted, 
the test pieces being taken crosswise from the plates as rolled. 


TESTS FOR RIVET BARS AND MANUFACTURED 
RIVETS. 

Section 6. 1. Testing of Material.—All material 
from which rivets are manufactured is to be tested. 

Rivets are not to be manufactured from steel or ingot 
iron bars in which tbe sulphur segregates and other non- 
metallic substances are concentrated in the core. To ensure 
this, a sulphur print is to be taken from the material of each 
charge, and where the weight of bars as rolled from one 
charge exceeds 10 tons, additional sulphur prints may 
be taken. 
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2. Number of Tests. ~(a) In the case of steel bars, one 
tensile test. piece is to be taken from each charge used for 
rivet bars ; bat where the weight of bars as rolled from one 
charge exceeds 10 tons, an additional tensile test is to be 
made from each further 10 tons or portion thereof. 

() In the case of wrought iron bars, two tensile tests 
shall be taken from every three tons or portion thereof in 
each batch of any order presented for inspection, except 
that, in the case of lots of one ton or less, one tensile test 
shall be accepted. 

(c) In the case of ingot iron bars, one tensile test piece 
is to be taken from each charge used for rivet bars; but 
where the weight of bars as rolled from one charge exceeds 
10 tons, an additional tensile test is to be made from each 
further 10 tons or portion thereof. 

(d) For rivet bars of steel or ingot iron one dump test 
is to be made for each tensile test. 


3. Tensile Tests.—(a) The tensile breaking strength 
of steel rivet bars is to be between the limits of 26 and 30 
tons per square inch of section with an elongation of not less 
than 25 per cent of the gauge length of eight times the 
diameter of the test piece, measured on the standard test piece 
B, or 30 per cent measured on the standard test piece C. 
The bars may be tested the full size as rolled. 

(b) The tensile breaking strength of wrought iron rivet 
bars is to be between the limits of 21 and 25 tons per square 
inch. The elongation is to be not less than 22 per cent of 
the gauge length of eight times the diameter of the test piece, 
measured on the standard test piece B. 

(c) The tensile breaking strength of ingot iron rivet 
bars is to be between the limits of 21 and 25 tons per square 
inch, with an elongation of not less than 25 per cent of the 
gauge length of eight times the diameter of the test piece, 
measured on the standard test piece B, or 30 per cent 
measured on the standard test piece C. The bars may be 
tested the full size as rolled. 


4. Dump Test.—Short lengths, equal to twice their 
diameter, cut from the rivet bars shall, when cold, withstand 
without fracture being compressed to half their length. 


5. Nicked Bend Tests.—(a) In the case of wrought 
iron bars one nicked bend test shall be taken from each three 
tons of material or portion thereof in each batch of any 
order presented for inspection. 

(b) The test pieces shall be lightly and evenly nicked on 
one side with a sharp cutting tool, and bent back at this 
point through an angle of 180°. They shall show a clean 
fibrous fracture, free from slag or dirt or any coarse crystal- 
line structure. 


6. Manufactured Rivets.—Rivets selected by the 
Surveyor from the bulk are to withstand the tests described 
hereafter. 


(a) The rivet shanks are to be bent cold, and hammered 
until the two parts of the shank touch in the manner shown 
in Fig. 1, without fracture on the outside of the bend. 


(b) The rivet heads are to be flattened, while hot, in the 
manner shown in Fig. 2, without cracking at the edges. 
The heads are to be flattened until their diameter is 2} times 
the diameter of the shank. 


(c) In the case of steel or ingot iron rivets, samples are 
to be selected by the Surveyor for examination by means of 
sulphur prints, to ensure that the material is free from 
marked central segregation. 


SPECIAL QUALITY STEEL FOR SHIPBUILDING. 


_ Regulations for Testing. 


Section 7. 1. Process of Manufacture.—The steel 
is to be made by the Open Hearth Process, Acid or Basic, at 
works recognised by the Committee. 


2. Freedom from Defects.—The finished material is 
to be free from cracks, surface flaws and laminations. It 
is also to have a workmanlike finish, and must not be 
hammer dressed. 


3. Testing and Inspection.—The prescribed tests and 
inspections are to be made at the place of manufacture from 
the plates or bars in the condition in which they will be 
despatched ; in the event of any of the material proving 
unsatisfactory in the course of being worked into the vessels, 
such material shall be rejected, notwithstanding any previous 
certificate of satisfactory testing, and such further tests of 
the material from the same charge may be made as the 
Surveyor may consider desirable. 

All test pieces are to be selected by the Surveyor and 
tested in his presence, and he is to satisfy himself that the 
prescribed conditions are fulfilled. 
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4. Tensile Test Pieces.—The tensile strength, ductility 
and limit of proportionality (as defined below) are to be 
determined from standard test pieces cut lengthways from 
the bar, and 50 per cent lengthways and 50 per cent cross- 
ways from the plate. 


Where material is annealed or otherwise treated before 
despatch, the test pieces are not to be cut off until the 
annealing or treating process has been completed. 


5. Standard Test Pieces.—The test pieces are all to be 
of standard form as described in Section 2 of the Society’s 
Rules for the Quality and Testing of Materials. 


6. Tensile Strength.—The tensile breaking strength 
is not to exceed 88 tons per square inch, with a range of not 
more than 5 tons per square inch in any one case; the 
elongation is to be not less than 20 per cent measured on a 
gauge length of 8 inches. 


7. Limit of Proportionality—The material must 
satisfy a test for limit of proportionality of not less than 
15 tons per square inch, the elastic properties being deter- 
mined by means of a Ewing extensometer, or other approved 
extensometer, of 8 inch gauge length. The tests shall be 
carried out as follows :— 

(a) A load of 2 tons per square inch of section shall 
be applied to the test piece and an extensometer reading 
taken. 

(b) The load shall be increased to 15 tons per square 
inch of section and a second reading taken. 

(c) The load shall be reduced to 2 tons per square 
inch and a third reading taken. 

(d) The third reading shall not exceed the first read- 
ing by more than 0004 inches. 


8. Number of Test Pieces.—One tensile test piece is 
to be made from at least every fifth plate or bar, as rolled, 
from each charge. This test piece is to be used for 
determining both the limit of proportionality and the tensile 
strength. The Surveyor should select a sample from each 
variation of thickness of *10 of an inch in the plates or bars 
from each charge. 


9. Cold Bend Tests.—A cold bend test is to be taken 
both lengthways and crossways from every plate (bars length- 
ways only). The test pieces are to withstand without frac- 
ture, being doubled over until the internal radius is equal 
to one and a half times the thickness of the test pieces and 
the sides are parallel. 


10. Preparation of Test Pieces.—The test pieces are to 


be carefully prepared in the usual manner. 
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11, Additional Tests before Rejection.— Where any or 
the test pieces first selected by the Surveyor do not fulfil the 
above requirements, two further tests of the same kind may 
be made from the same plate or bar, but where either of 
these fail the plate or bar from which the test pieces were 
cut is to be rejected. 

In addition to the tests described above, the material 
may be subjected to further tests at the discretion of the 
Surveyor. 

12. Branding.—In addition to the Manufacturer’s 
name or Trade Mark and the place where made, and the 
numbers and identification marks laid down by the Society’s 
Rules, each plate or bar is to be distinctly branded in two 
places with the Society’s brand LR. and, in addition, with 
letters SPL, thus :—LR. SPL. in one stamp. 

18. Defacing of Material—In the event of the 
material failing, the brand is to be defaced in the usual manner. 

14, Submission of Plans.—When it is desired to use 
this material in the construction of vessels intended to be 
classed in the Society’s Register Book, plans showing the 
reduction of scantlings proposed should be submitted for the 
consideration of the Committee. 

15. Alternative Proposals.—The Committee will con- 
sider proposals for the use of special quality steel having 
limits different from those prescribed above, provided full 
particulars as to the properties and manufacture of the 
material are submitted for consideration. 


SPECIAL IRON FOR SCREW STAYS FOR 
COMBUSTION CHAMBERS. 
Section 8. General.—In order that iron screw stays 
may be approved of the same size as would be required for 
mild steel the iron must withstand the tests described 


hereafter. 


1. Number of Tensile Tests —The bars as rolled are to 
be placed in batches of 20, and one tensile test piece is to be 
taken from each batch. If this is unsatisfactory, two other 
bars are to be selected for test, but should either of these 
fail the batch is to be rejected. 

2. Tensile Test.—The tensile breaking strength is not 
to be less than 214 tons per square inch, with an elonga- 
tion of not less than 25 per cent measured on the 
Standard test piece B, or of 30 per cent measured on the 
Standard test piece C. 

3. Bend Tests.—(a) Test pieces, either of the bar as 
rolled or turned down to one inch diameter, are to stand 
bending cold until the sides are parallel and the space 
between the two sides is not greater than the diameter of 
the test piece. 
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(6) One ordinary bend test piece is to be taken from 
each batch, and a similar test piece from each batch is to 
be lightly and evenly nicked on one side with a sharp 
cutting tool and bent back at this point through an angle 
of 180° by pressure or by a succession of light blows. The 
fracture must be clean, fibrous, free from slag or dirt or any 
coarse crystalline structure. If either of these tests is 
unsatisfactory, two other bars are to be selected for test, but 
should either of these fail the batch is to be rejected. 


QUALITY AND TESTING OF STEEL CASTINGS. 
Section 9. 1. Process of Manufacture.—Steel for 
castings is to be made by the Open Hearth process, Acid or 
Basic, or by such other process as may be approved by the 
Committee. 


2. Heat Treatment.—aAll steel castings are to be 
thoroughly heat treated in a properly constructed furnace, 
which must permit of the whole casting being uniformly 
raised in temperature throughout its whole extent to the 
necessary intensity. The casting is to be allowed to cool 
prior to removal from the furnace, and if afterwards heated 
for any purpose it is again to be similarly heat treated 
if required by the Surveyor. 


3. Testing and Inspection—(a) The tests and inspec- 
tions hereafter described are to be made, preferably at the 
place of manufacture prior to despatch, but in the event of 
any casting proving unsatisfactory in the course of preparation 
or erection, such casting is to be rejected notwithstanding 
any previous certificate of satisfactory testing. 

(b) The tensile strength and ductility are to be deter- 
mined from standard test pieces, which are to be prepared 
from pieces cast on the casting. These pieces are not to be 
cut or partially cut from the castings until the heat treatment 
of such castings has been completed, nor until they have been 
stamped by the Surveyor. The test pieces are to be stamped 
by the Surveyor after the heat treatment. All test pieces are to 
be selected by the Surveyor and tested in his presence, and he 
is to satisfy himself that the conditions herein described are 
fulfilled. 

(c) Where the castings are to be used for purposes for 
which cast iron is ordinarily employed they need not be 
submitted to tensile and bend tests, but they are to be 
submitted to the hammering tests specified in clause 12. 

4. Number of Tests.—At least one tensile test and one 
cold bend test are to be taken from each casting. In castings 
of complex design, referred to in clause 11, at least two 
tensile and two cold bend tests are to be taken. Where a 
casting is made from more than one charge of steel, at least 


four tensile and four cold bend tests are to be taken from 
pieces cast as far apart as possible on the casting, some test 
pieces being taken from as near the top, and others from as 
near the bottom of the casting as practicable 

5. Dimensions of Tensile Test Pieces.—The tensile 
test pieces are to be turned so as to have a diameter of *564 
inch with a gauge length of 2 inches, or a diameter of *798 
inch with a gauge length of 3 inches, or a diameter of °977 
inch with a gauge length of 34 inches. 

6. Tensile Tests.—The tensile breaking strength deter- 
mined from test pieces of Standard dimensions is to be 
between the limits of 26 and 35 tons per square inch with an 
elongation of not less than 20 per cent measured on the 
Standard test: piece. 

7. Dimensions of Bend Test Pieces.—The bend test 
pieces are to be machined to a rectangular section one inch 
wide by 3 inch thick, with the edges rounded to a radius 
of jth of an inch. They are to be bent over the thinner 
section. The bending may be performed either by pressure 
or by blows. 

8. Bend Tests.—The bend test pieces are to withstand, 
without fracture, being bent cold through an angle of 120 
degrees, the internal radius of the bend being not greater 
than one inch. 

9. Additional Tests before Rejection Where either 
the tensile or bend test or both fail, and the Surveyor considers 
the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
casting, duplicates of the test or tests which failed are to 
be made if requested by the Maker. In such cases the 
quality of the casting is to be judged by the result of 
the duplicate test or tests and not by the original test or 
tests which failed. 

10. Percussive Tests.—Stern frames cast in one piece 
are to be let fall on hard ground (excavations being made to 
take bosses and other projections) after being raised through 
an angle of 45 degrees. Stern frames cast in more than one 
piece, rudders, steering quadrants, crossheads and tillers, are 
to be dropped on hard ground from a height of from 7 to 10 
feet according to the design, shape, and weight of the casting. 

11. Castings of Complex Design.—Castings of complex 
design which would be liable to be deformed if submitted to 
the drop or percussive test, may have this test dispensed with 
provided two tensile and two cold bend tests are made upon 
pieces taken from positions as far apart as possible on each 
casting ; one tensile and one bend test being taken from as 
near the top and the others from as near the bottom of the 
casting as practicable. 
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12. Hammering Tests.—All castings are to beslung up 
and well hammered to satisfy the Surveyors that the casting 
is sound and without flaw. For large castings the hammer 
used for this test is to be not less than 7 lb. weight. In 
the case of castings which are subjected to the percussive 
tests mentioned in clause 10, the hammering tests are to be 
applied after the percussive tests. 

13. Drilling Tests.—In the case of large steel castings 
the Surveyors are to supplement the foregoing tests by 
drilling small holes at such parts of the castings where 
experience shows that cavities and contraction cracks are 
most likely to occur, and at positions which are to be 
agreed upon between the Surveyor and the Manufacturer, 
in order to determine the soundness or otherwise of the 
casting. These holes are afterwards to be tapped and 
properly filled up with screw plugs. 

14, Branding.—Every casting, after it has withstood 
satisfactorily the prescribed tests, is to be clearly and distinctly 
marked by the Society’s Surveyor indicating that the casting 
has complied with the Society’s requirements. 


_ QUALITY AND TESTING OF INGOT STEEL 
FORGINGS. 

Section10. 1. Process of Manufacture.—(a) Ingot 
steel for forgings is to be made by the Open Hearth process, 
Acid or Basic, or by such other process as may be approved 
by the Committee. 

(6) The forgings are to be sound ; they are to be made from 
sound ingots, and for all important forgings such as stern 
frames, rudder heads and main pieces of rudders upon 
which arms are shrunk, crank and other shafts connecting 
rods and piston rods, the forgings are to be gradually and 
uniformly forged. The sectional area of the body of 
the forging (as forged) is not to exceed one-fifth of the 
sectional area of the original ingot, and no part of 
the forging (as forged) is to have more than two-thirds 
of the sectional area of the original ingot. 

(c) Where ingots are cast in chilled moulds with the 
larger diameter or cross section uppermost, and with 
efficient refractory feeder heads, the sectional area of any 
part of the forging (as forged) is not to exceed :— 

(1) One-third of the sectional area of the ingot where 
the length of any diameter is greater than its 
diameter. 

(2) Two-thirds of the sectional area of the ingot where 
the length at any diameter is less than its 
diameter, e.g., ‘‘a collar.” 

2. Heat Treatment. — All important ingot steel 

forgings are to be suitably heat treated in a properly con- 
structed furnace, which must permit of the whole forging 
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being uniformly raised in temperature throughout its whole 
extent, to the necessary intensity. If the forging be sub- 
sequently heated for any further forging, it is again to be 
similarly heat treated, if required by the Surveyors. 


3. Testing and Inspection.—(a) The tests and in- 
spections hereafter described are to be made, preferably at the 
place of manufacture prior to despatch, but in the event of any 
forging proving unsatisfactory in the course of preparation or 
erection, such forging is to be rejected notwithstanding 
any previous certificate of satisfactory testing. 

(>) The tensile strength and ductility are to be determined 
from Standard test pieces which are to be prepared from sample 
pieces cut lengthwise from the forging from a part of not 
less sectional dimensions than the body of the forging. Such 
Standard test pieces are to be machined from the sample 
pieces without forging down, and the sample pieces are not to 
be detached from the forging until the heat treatment of such 
forging has been completed. The test pieces are to be 
stamped by the Surveyor after the heat treatment. All test 
pieces are to be selected by the Surveyor and tested in his 
presence, and he is to satisfy himself that the conditions 
herein described are fulfilled. 

4. Number of Tests.—At least one tensile and one cold 
bend test piece are to be taken from each forging. Where a 
number of articles are cut from one forging, one tensile and 
one cold bend test from this whole forging will be sufficient. 


5. Dimensions of Tensile Test Pieces.—The tensile 
test pieces are to be turned so as to have a diameter of 
564 inch with a gauge length of 2 inches, or a diameter of 
‘798 inch with a gauge length of 3 inches, or a diameter of 
‘977 inch with a gauge length of 34 inches. 


6. Tensile Tests.—(a) The tensile breaking strength 
determined from test pieces of Standard dimensions is to 
be between the limits of 28 and 40 tons per square inch, 
with a range not exceeding 4 tons per square inch in any 
one forging, and in no case is the sum of the tensile breaking 
strength and percentage of elongation, measured on the 
standard test piece, to be less than 57 for test pieces cut 
longitudinally. Where the tensile test pieces are required 
to be taken transversely this sum is to be not less than 52. 

(b) Stern posts, propeller posts, rudders, and other ship 
forgings which are to be welded may be made of specially 
soft Open Hearth Ingot Steel instead of wrought iron, such 
steel to have a tensile breaking strength between the limits 
of 22 and 26 tons per square inch, with an elongation on the 
Standard test piece (Section 10, clause 5) of not less than 
35 per cent for 22 ton steel and 31 per cent for 26 ton 
steel; in no case is the sum of the tensile breaking strength 
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and corresponding elongation to be less than 57. The 
remaining tests and requirements are to be as prescribed 
for ordinary ingot steel. 

7. Dimensions of Bend Test Pieces.—The bend test 
pieces are to be machined to a rectangular section one inch 
wide by ? inch thick, with the.edges rounded to a radius of 
sth of an inch. They are to be bent over the thinner section. 
The bending may be performed either by pressure or by blows. 

8. Bend Tests.—The bend test pieces are to withstand 
without fracture being bent cold through an angle of 180 
degrees, the internal radius of the bend being not greater 
than } inch for test pieces cut longitudinally. Where test 
pieces are required to be cut transversely the radius of bend 
is to be not greater than } inch. 

9. Where it is proposed to use ingot steel forgings of 
material of tensile strength other than specified above, the 
proposed limits of tensile strength and elongation and the 
radius of curvature for bend tests should be submitted for 
consideration. 

10. Additional Tests before Rejection.—W here either 
the tensile or bend test, or both, fail, and the Surveyor con- 
siders the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
forging, duplicates of the test or tests which failed are to be 
made if requested by the Maker. In such cases the quality 
of the forging is to be judged by the result of the duplicate 
test or tests and not’ by the original test or tests which failed. 

11. General.—The requirements as to heat treatment 
and testing are intended to apply to rudder heads and main 
pieces of rudders upon which arms are shrunk, to shafts of 
all descriptions, also to connecting rods and piston rods 
which require to be made in several heats. They are not 
intended to apply to small forgings which during their 
last stage of manufacture are uniformly heated throughout. 

12. Special Quality Steel for Forgings.— Where 
steel material is proposed having other tensile strength 
than that specified in this Section, the particulars of the 
mechanical properties of the material should be submitted for 
consideration. 

13. Forged Drums and Rotors.—In the case of forged 
drums and rotors which rotate at high speed, longitudinal, 
tangential and radial tensile, bend and impact tests should 
be made, and the proposed limits should be submitted for 
consideration. 

14. Branding.—Every forging after it has withstood 
satisfactorily the prescribed tests, is to be clearly and distinctly 
marked by the Society’s Surveyor indicating that the forging 
has complied with the Society’s requirements. 


SEAMLESS STEEL DRUMS FOR BOILERS. 


Section 10a. 1. Process.—The Steel is to be made 
by the Open Hearth Process, Acid or Basic. 


2. Discard.—Sutfticient discard shall be made from the 
top and bottom of each ingot to ensure soundness in the 
portion used for forging, and sulphur prints may be taken 
to demonstrate that this condition has been fulfilled. 


3. Forging.—The forging shall be made from a solid 
cast ingot, punched, bored or trepanned, or alternatively 
hollow cast ingots may be used. The resultant wall in the 
case of the solid cast ingot, or the wall of the hollow ingot, 
as cast, shall be reduced in thickness by at least two-thirds 
in the process of forging. 

The Committee will be prepared to give consideration 
to the circumstances of any special case. 


4. Heat Treatment and Testing.—Sufficient material 
shall be left on each end of each forging to enable tangential 
tests to be taken. These tests are to consist of one tensile and 
one bend test from each end. In the case of open-ended 
drums the test material shall not be parted off before heat 
treatment, but if the drums are closed in the test rings may 
be parted prior to this operation; subsequently the test 
rings and the forging shall be simultaneously heat treated 
in the same furnace. 

If desired, test pieces may be heated for the purpose 
of straightening, but this operation must not cause any 
alteration in the sectional area of the test pieces, which are 
subsequently to be heat treated simultaneously with the drum. 


5. Mechanical Tests.—The forging shall conform to 
the following requirements :— 

Tensile strength 28 to 40 tons per square inch, but 
the difference in the tensile strength between the 
ends of each forging is not to exceed 4 tons per 
square inch. 

Elongation 29 per cent. to 17 per cent. on standard 
test piece as per Section 10, clause 5. In no 
case is the sum of the tensile breaking strength 
and corresponding elongation to be less than 57. 

Bend Test :—Test pieces 1 in. by $ in. to be capable of 
being bent cold through an angle of 180°, the 
internal radius of the bend being not greater than 
that specified below :— 


Up to 32 tons per square inch ... i. dn. 
Above 32 tons and up to 86 tons a 
square inch at Zin. 
Above 36 tons and up to 40 t tons per 
square inch oa : dp thre 
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6. Retesting.—Should either a tensile or bend test 
fail, two further specimens may be tested and if the results 
obtained from both are satisfactory the forging shall be 
accepted. In the event of either or both retests failing, the 
forging may be again heat treated and re-presented for test. 


QUALITY AND TESTING OF BRONZE PROPELLERS 
AND BRONZE PROPELLER BLADES. 

Section 11. 1. Number of Tests.—At least one 
tensile test is to be taken from each casting. 

2. Dimensions of Test Piece.—The tensile test pieces 
are to be turned so as to have a diameter of *564 inch or 
‘798 inch, with a gauge length of two inches. 

8. Tensile Tests.—The tensile breaking strength 
determined from test pieces of standard dimensions is to be 
not less than 28 tons per square inch, and the sum of the 
tensile breaking strength and percentage of elongation 
measured on the standard test piece, is to be not less than 48. 
In no case, however, is the percentage of elongation to be 
less than 15. 
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QUALITY AND TESTING OF ANCHORS FOR STEAM 
VESSELS, SAILING VESSELS AND TUGS. 


Section 12. 1. Process of Manufacture. — 
(a) Anchors are to be made of forged wrought iron, or 
forged open hearth ingot steel, or cast steel; the use of 
Bessemer steel is prohibited. 


(4) Each important part of a forged anchor is to be 
plainly marked by the Makers with the words ‘“ Forged 
Wrought Iron,” or ‘“ Forged Open Hearth Ingot Steel,” a 
the case may be. 


(c) Steel Anchor Shackles are to be forged and 
unwelded. 


2. Tests of Anchors.—All anchors, including Stream 
and Kedge anchors weighing more than 168 Ibs. inclusive 
of stock, are to be tested in accordance with the require- 
ments of the following Table and the Certificates of ‘lest 
produced. 


WEIGHTS AND CORRESPONDING Proor STRAINS oF ANCHORS. 

Weight.| Test. | Weight.| Test. | Weight.| Test. | Weight.| Test. | Weight. | Test. | Weight.| Test. 
Tons Cwts. Tons. Cwts Tons. Cwts. Tons. Cwts. Tons. Cwts. Tons. 
3h3 7t | 9% | 144 | 163, | 30. | 2832 | 483 | 4144 | 943 | 65a% 
318 7 | 9338 | 15 163° | 304 | 29 49} | 42s, | 95 | 65a% 
res 72 | 938 | 153 | 4633 | 31 29ty | 51 43 98 | 6648 
410 8 10¥5 | 16} | 1733 | 32 303%, | 524-| 4338 | 100 | 67s%5 
438 8$ | 10% | 163 | 18 | 324 | s038 | 544 | 45a | 101b | 6745 
5 8} | 1033 | 17_ | 188, | 33 | 303% | 56} | 46%, | 1044 | 6838 
bss | 83 | 103% | 174 | 1832 | 334 | 81% | 58 | 47% | 1054 | 69s% 
bag | 9 | 115% | 18$ | 1933 | 34 | 3138 | 60 | 484% | 109 | 7038 
535 93 | Iso | 19 | 1935 | 354 | 3238 | 614 | 495% | 1094 | 7035 

_ 5 9} | 1133 | 20} | 219, | 36 | say, | 683 | 50s, | 113) | 7258 
635 93 | 1148 7 21 2143 | 364 | 33%, | 65 | 51 | 118 | 74 
Be ike ag 21} | 2138 | 37} | 834g | 68 | 5238 | 1224 | 7548 
633 | 10} | 125% | 22 22,7, | 38 34he | 68h | 523% | 127 | 7638 
645 | 10} | 125, | 224 | 2218 | 388 | sane | 72 | 5438 | 182 | 78k8 
7o_|_ 103 | 1238 | 23} | 23%, | 39 | 35% | 72) | 55 | 187 | 80s'5 
i¥s | 11 1233 | 23h | 2330 | 40 | Soke | 76 | 5636 | 142 | 8148 — 

_ 14 11} | 13% | 244 | 24,5 | 40% | 36,8, | 77 5785 | 1474 | 8324 

746 | 14 | 18% | 25 | 248 | 42 | a7, | 80 | 5839 | 158 | 85 
8 113 | 1833 | 254 | 253, | 424 | 8739 | 813 | 59%, | 159 | 8638 
_8s'r_ | 12 | 1833 | 26, | 26 | 44} | 3838 | 83} | 60,% 
843 | 12) | 14y% | 273 | 2638 | 45 | 30, | 85h | Cle, 
ce 1445 | 28 | 27%, | 46 | 3935 | 87 | GIR] | 
9 | 135 | 155, | 284 | 2739 | 473 | 40k2 | 90 | 63,5 rh 
98, | 14 1532 | 294 | 28,8, | 48 413, | 91 6343 


The weight given in the above Table is either for stockless anchors or for the ordinary type excluding stock. 
For intermediate weights of anchors the tests may be obtained by interpolation. 
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CAST STEEL ANCHORS. 


Section 18. 1. General.—All cast steel anchors in 
addition to undergoing the statutory tests are to be subjected 
to the percussive, hammering and bending tests given 
below. 


These tests are to be carefully and completely made in 
the presence and to the satisfaction of the Society’s 
Surveyors. 


2. Percussive Test.—(a) The anchor, or where 
anchors are made in more than one piece, each piece is 
to be raised a given height and then dropped on a steel 
or iron slab. 


For weights of 15 cwts. and below, the height is to be 
15 feet, and for weights above 15 ewts. the height is to b® 
12 feet. 


The lowest part of the anchor or piece when suspended 
is to be at least the given height above the iron slab upon 
which it is to be dropped. 


(b) An anchor of the Admiralty pattern is first to be 
raised vertically to the given height with its shank and 
arms in a horizontal position, and then let fall from that 
height. 


It is then to be raised a second time to the 
viven height and suspended with the crown downwards. 
Two steel or iron blocks are to be placed underneath it, 
and the anchor is to be let fall from this position so that 
one of the blocks receives it on the middle of one arm, 
and the other block receives it on the middle of the 
other arm. 


(c) ‘The slab for the horizontal test is to be of steel or 
iron, well laid on a solid concrete foundation to the satisfac- 
tion of the Surveyor. 


(d) If the slab on which the anchor falls is broken by 
the impact the test is to be repeated until a slab is made 
that does not break. 


(e) The blocks for the vertical test are to be solid and 
of sufficient height to prevent the crown of the anchor from 
touching the slab, and are to be to the satisfaction of the 
Surveyor. 


3. Hammering Test.—Provided the percussive test 
has been satisfactory, the anchor or piece is to be slung 
and thoroughly hammered over its parts with a sledge 
hammer weighing not less than 7 lb., and is required to 
give under this treatment such a clear ring in all its parts as 
shall satisfy the Surveyor that the casting is sound and that 
no flaws have developed by the application of the preceding 
percussive tests. 


4. Bending Test.—(a) Cast steel may be passed as 
sufficiently ductile for anchors when a piece of each casting, 
8 inches in length, is cut from the casting, turned to one inch 
in diameter, and is then bent cold by hammering through 
an angle of 90 degrees over a radius of 14 inches, without 
showing signs of flaw or fracture. 


(0) A piece is to be cast on each cast steel anchor 
or on each portion of such anchor when it is made of more 
than one casting, and each piece is to be of sufficient size to 
enable one test piece of the size stated above to be cut out 
of it, or it may be (at the discretion of the Manufacturer) 
of sufficient size to enable four test pieces to be cut 
out of it. 


Where it is only of sufficient size to enable one test 
piece to be cut out of it, that piece is to be subjected 
to the bending test named in paragraph (@) above, and should 
it fail to withstand the test the casting is to be rejected. 


Where the piece is large enough to enable four test 
pieces to be cut out of it, one of these is to be turned in 
a lathe to one inch in diameter for a length of 8 inches, 
and bent cold through an angle of 90° over a radius 
of 14 inches, and should the piece withstand this test 
without flaw or fracture it shall be deemed to have withstood 
a satisfactory test for ductility. 


Should the one test piece not pass this test, all or any 
of the other three test pieces may be tested in a similar 
manner, and should any one of the four test pieces pass 
this test, the anchor, or part of the anvhor,as the case may 
be, shall be deemed so far satisfactory. 


5. Heat Treatment.—Wach anchor is to be thoroughly 
heat treated and marked “ Annealed Steel.” 
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TESTS FOR CHAIN CABLES AND STREAM CHAINS. 
Section 14. 1. Tests for Chain Cables and Stream Chains.—(a) All stud link 
chain cables and stream chains are to be tested in accordance with the requirements 
of the following Table and the certificates of test. produced. 


Srup Link Cuan Casuezs. 


CABLES OF CABLES oF 
Wrovgut Iron. | SPectan Stern, Minimum 
nl —| Weight 
Proved Proved per length 
to Break- to Break- of 
Statu- ing Statu- ing 15 fms. 
tory Test. tory 
Test. Test. 


CABLES OF CABLES OF 
WrovuGut Iron. | SPECIAL STEEL. 


Tons. | Tons, Tons. 


72 | 100,% |100,%| 141, | 30 
76y5| 1077 |1077,| 149,%, | 314 
Sit | 1133 | 1133 | 1593, | 334 
“168;, | 35% 
1785, | 373 


913 | 127,8, | 127,85, 
96} | 1843 | 1343 
101y5| 142745 | 142, 
106,%| 1498 | 1495 
112y% | 15745 | 157,5 
116¥5| 1638 | 1633 
120y%5/ 169} | 1693 
4 /125y5| 1752 | 1754 
3/181 | 181 
1863 | 1863 
137%, | 1928 | 1925 
to | 1988 | 1983 
145y%5| 204,1, | 204,1, 
149,% | 209,7, | 209,7, 


SSS <—- e ceee  E ) S 


1533 | 215} | 215} 
Bye /1577,| 2203 | 2203 | 300), 
161,%| 226,2, | 226.2, 
165y'5| 231%, | 281,5,| 824, | 83g 

169 | 2363 | 2363 | 331, | 67 
5| 172 | 241,%, |241,8,| 388,5, | 903 


42} 


ae EK 


372 | 558 
40,5, | 58 
1,%,| 48,%, | 61,4, 
11° 47,5, | 66 
1#4| 513 | 713 
113| 553 | 773 
112) 592 | 823 
1t4| 63} | 88,5, 


Lt) 67y'5 | 94y% 


176 yy | 246,% | 246% | 345,7, 
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(6) Unstudded close-link chains will be accepted as 
cables if tested in accordance with the requirements of the 
following Table and the certificates of test produced. 


Sort Link CHain CABLES. 


Minimum 
Break- | Weight 
ing per length 
Test. of 
15 fms. 


3 
lye 
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TESTS FOR STEEL WIRE TOWLINES, HAWSERS 
AND WARPS, AND STANDING RIGGING. 


Section 15. 1. General.—Each Manufacturer is 
required to provide on his premises machines suitable for 
making the prescribed \tests satisfactorily, and the works 
are to be at all times open to the inspection of the 
Society’s Surveyors, who are empowered to retest any 
rope for which a certificate has been issued by the Manu- 
facturer. 


2. Certificates.—Printed forms of certificates, approved 
by the Committee, are to be signed by the Manufacturers, 
and will be supplied to them upon application to the 
Secretary. 


8. Quality of Ropes.—The Rules set forth hereunder 
apply to four qualities of galvanised steel wire ropes, one of 
which is suitable for steel wire standing rigging, and is com- 
posed of six strands of seven wires each. No fibre is to be 
used in the strands, a fibre core only being fitted. 


The other three qualities of rope are for towlines 
hawsers und warps, and are designated respectively :—flexible 
steel wire rope, which is composed of 6 strands of 12 wires 
each ; special flexible, in which 6 strands of 24 wires each are 
used; and special flexible which has 6 strands of 30 wires 
each, a fibre core being fitted in each strand. 


4. Tests.—A portion of each steel wire rope is required 
to stand the tensile test prescribed in the Table, and may be 
pulled as a finished rope, or a short length of each of the 
wires composing the finished steel rope may be tested separ- 
ately, in which case the minimum breaking load of the rope 
shall be considered to be the sum of the aggregate breaking 
loads of the individual wires, less a percentage for laying up, 
as follows :— 


Gok, 0) saecusaswnepees 5 per cent. 
Ox 2) pnt-caneeeea es (tere 
Gia ON cuca eeneeeeees 10 me 
Co) SO) weeeeecseee sees 2b 


Each wire will be required to be capable of being 
twisted round itself not less than nine times, and of being 
untwisted eight times and straightened without breaking or 
splitting. 
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§1zEs AND BREAKING TESTS OF STEEL WIRE ROPES. 


Standing | Galvanised | 
Circum- Rigging 
ference | Wire Ropes. Wire Ropes. 


Flexible 
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Galvanised Special 
Flexible Wire Ropes. 


71, FeENcHURCH STREET, Lonpon, E.C.3. 
17th October, 1946, 


Section 16 


MATERIALS 


of Ropes.) (6) Om ©) @) 
6x7 6x12 6x 24 6x30 

~ Inches. — Tons. Tons. | Tons. Tons. 
1 1°8 2°0 2°6 2°6 
J 2°9 371 4°4 3°6 
i 4°2 4°8 61 54 
14 5°8 674 87 7:5 
2 7'6 83 11°2 10°0 
2 9°5 10°8 14°7 12°8 
t 11°8 13°2 ey 15°2 
24 14°3 15:2 Piri 19°6 
3 1771 18°6 25°7 23°5 
3 2071 21°F 29°7 25°6 
3 23°4 25:7 35°2 30°1 
i 26°9 29°3 89°9 34°9 
4 30°3 33°2 44°9 40°1 
4 34°3 36°4 51°5 45°6 
4 38°5 43°3 58°6 51°4 
4 43°0 47°0 64°6 57°6 
5 52°8 70°9 64°2 
5} 775 712 
9) 844 76°6 
3 9b: 82°3 
6 99:1 92:1 
6 104°5 98°3 
6 112°3 104°7 
6 120°3 HW? 
7 130°7 120°0 
74 
8 


QUALITY AND TESTING OF STEEL FOR STEAM, 


FEED, AIR AND OIL PRESSURE PIPES, 
AND SMOKE TUBES. 


Section 16. 1. Material.—The steel is to be made 
by the open hearth process. 


2. Tests for Steam Pipes, Feed Pipes and Com- 
pressed Air Pipes.—(a) Lap Welded and Riveted.—The 
tensile strength of the steel is not to exceed 28 tons per 
square inch, with a minimum elongation of 25 per cent on 
a Standard test piece having a gauge length of 8 inches. 


(6) Solid Drawn.—The tensile strength of the steel is 
not to exceed 28 tons per square inch, with a minimum 
elongation of 20 per cent on a Standard test piece having a 
gauge length of 8 inches. 


8. Tests for Oil Pressure Pipes.—Solid Drawn.— 
The tensile strength of the steel is not to exceed 28 tons 
per square inch, with a minimum elongation of 20 per cent 
on a Standard test piece having a gauge length of 8 inches. 


4. Tests for Smoke Tubes.—Lapwelded and Seam- 
less.— The tensile strength of the material is not to exceed 28 
tons per square inch, with a minimum elongation of 20 per cent 
on a Standard test piece having a gauge length of 8 inches. 


STEEL MANUFACTURERS 


AND 
PROVING ESTABLISHMENTS. 
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STEEL MANUFACTURERS. 


Tue following firms having applied to have the steel produced by them tested by a Surveyor to this Society and their mode 
of procedure reported upon, their applications have been complied with and the Surveyors’ reports found satisfactory by the 
Committee. 


Frems In GREAT BRITAIN AND IRELAND. 


Allen, Edgar, & Co., Lim., Imperial Steel Works, Tinsley, Sheffield. (Steel custings.) 
Alston Foundry Co., Lim., Nent Force Foundry, Alston, Cumberland. 
Appleby-Frodingham Steel Co., Lim., Scunthorpe, Lincs., 
Appleby Works. (Steel plates and blooms.) 
Frodingham Works. (Sections, bars and blooms.) 
Atlas (The) Steel Foundry and Engineering Co., Lim., Armadale, West Lothian. (Steel castings.) 
Babcock & Wilcox, Lim., Renfrew. (Small steel castings.) 
Baird, Archibald, & Son, Lim., Hamilton, near Glasgow. (Steel castings.) 
Bairds & Scottish Steel, Lim., Coatbridge, Lanarkshire. 
Northburn Works. (Steel ingots and billets, sections and bars.) 
Waverley Works. (Sections and bars.) 
Victoria Works. (Sections and bars.) 
Woodside Works. (Sheets and strips.) 
Coats Works. (Sections and bars.) 
Rochsolloch Works. (Sections and bars.) 
Baker Bessemer, J., Lim., Kilnhurst Steel Works, near Rotherham. (Jngots and forgmys.) 
Beardmore, William, & Co., Lim., Parkhead, Glasgow. 
Blackett, Hutton & Co., Cleveland Steel and Iron Works, Guisborough, Yorkshire. (Steel castings.) 
Blaenavon Co., Lim., near Pontypool, Mon. (Steel ingots.) 
Blair, Geo., & Co., Lim., Teams Street, Gateshead, 8. 
Bond’s Foundry Co., Tow Law, Co. Durham. (Small steel castings.) 
Braby, Fredk., & Co., Lim., Eclipse lron and Galvanizing Works, Glasgow. (Rolling Mills for plates up lo } in. 
in thickness.) 
British Rolling Mills, Lim., Brymill Works, Tipton, Staffs. (Cold drawn bright steel bars.) 
Brockhouse Castings, Lim., Wednesfield, Wolverhampton. (Small steel castings.) 
Brown, Bayley’s Steel Works, Lim., Sheffield. (Steel ingots, forgings, and bars.) 
Brown, The David, Foundries Co., Penistone, Yorks. (Steel castings.) 
Brown, Lenox & Co., Lim., Pontypridd. (Sveel castings.) 
Cargo Fleet Iron Co.. Lim. (See South Durham Steel & Iron Co., Lim.) 
Carntyne Steel Castings Co., Lim., Moorpark, Renfrew. (Steel castings.) 
Catton & Co., Lim., Yorkshire Steel Foundry, Hunslet, Leeds. (Steel cas/inys.) 
Clyde Alloy Steel Co., Lim., Craigneuk Works, Flemington, Motherwell. (Steel cas/ings.) 
Coghlan Steel & Iron Co., Lim., Hunslet Forge, Leeds. (Rolling Mills for bars; forgings.) 
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Coltness Iron Co., Lim., Newmains, Lanarkshire. (.S/eel castings.) 
Colvilles Liin., 
Dalzell Steel and Iron Works, Motherwell, Lanarkshire. 
Clydebridge Steel Works, Cambuslang, near Glasgow. 
Glengarnock Iron and Steel Works, Glengarnock, Ayrshire. (Sections and bars.) 
Consett Iron Co., Lim., Blackhill, Durham. 
Crofts (Engineers), Lim., Thornbury, Bradford. (Steel castings.) 
Cruikshank & Co., Lim., Denny, Stirlingshire. (Small steel castings.) 
Darlington Forge Co., Lim., Darlington. (Steel castings and forgings.) 
Darlington & Simpson, Rolling Mills Lim., Darlington. (Rolling Mills for small sections and bars.) 
Davy & United Roll Foundry, Lim., Empire Works, Haverton Hill, Billingham, Co. Durham. (M@eel castings. ) 
Dorman, Long & Co., Lim. (Incorporating Bolekow, Vaughan & Co., Lim.), 
Britannia Steel Works, Middlesbrough. 
Cleveland Iron and Steel Works, South Bank-on-Tees. 
Redcar Iron and Steel Works, Redcar. 
English Steel Corporation, Lim., 
North Street Works, Openshaw, Manchester. (Steel castings, forgings, bars and plaies up to 4 in. in thickness.) 
Vickers Works, Sheffield. (Steel ingots, blooms, bars, forgings and castings.) 
Cammell Laird’s Grimesthorpe Works, Sheffield. (Steel ingots, forgings and castings.) 
Etna Iron and Steel Co., Lim., Motherwell, Lanarkshire. (Rolling Mills for sections and bars.) 
Firth, Thomas, & John Brown, Lim., 
Atlas Works, Sheffield. (Jngofs, forgings, rolled bars and billets.) 
Norfolk Works, Sheffield. (Steel castings and rolled strips.) 
Scunthorpe Works, Scunthorpe, Lincs. (Steel castings.) 
Firth Vickers Stainless Steels, Lim., Sheffield. (Rolling Mills for plates, bars and sections; also steel castings.) 
Fox (Samuel) & Co., Lim., Stocksbridge Works, near Sheffield. (tee! ingots.) 
Glanmor Foundry Co., Lianelly. (Steel castings.) 
Guest, Keen & Nettlefolds, Lim., . 
Castle Works, Rolling Mills, Cardiff. (Rolling Mills for bars and strips.) 
Cwmbran Works, near Newport, Mon. (Rolling Mills for flat, round and angle bars.) 
Guest Keen Baldwins Iron & Steel Co., Lim., 
Port Talbot Steel Works, Port Talbot, South Wales. 
Margam Steel Works, Port Talbot. (Steel ingots and billets.) 
East Moors Steel Works, Cardiff. (Steel ingots, blooms and billets ; sections and bars.) 
Hadfields, Lim., East Hecla Works, Sheffield. (Steel ingots, blooms. billets, forgings, bars, special sections and castings.) 
Halesowen (The) Steel Co., Lim., Halesowen, near Birmingham. (Cold drawn bright steel bars.) 
Hamilton, A., & Sons, Lim., Victoria Foundry, East Moors, Cardiff. (Small steel castings.) 
Head, Wrightson & Co., Lim., Thornaby-on-Tees. (Steel castings.) 
Hopkinsons, Lim., Britannia Works, Huddersfield, Yorkshire. (Steel castings.) 
Hyde (Robert) & Son, Lim., North Stafford Steel Works, Stoke-on-Trent. (Small steel castings.) Also Works at Chesterfield. 
Industrial Steels, Lim., Stevenson Road, Sheffield. (Steel ingo/s, blooms, billets and bars.) 
Jackson, P. R., & Co., Lim., Salford, Manchester. (S/eel castings.) 
Jarrow Metal Industries, Lim., Western Road, Jarrow. (Steel castings.) 
Jessop, W., & Sons, Lim., Brightside Works, Sheffield. (Steel ingots, blooms, bars, forgings and castings.) 
Jopling, E., & Sons, Pallion, Sunderland. (Steel castings.) 
Kirkstall Forge Lim., Leeds. (Rolling Mills for bars, steel forgings and heavy drop forgings.) 
Kryn & Lahy (1928), Lim., Letchworth, Hertfordshire. (Steel castings.) 
Lake & Elliot, Lim., Proprietors of the Braintree Castings Co., Braintree, Essex. (Small steel castings.) 
Lanarkshire Steel Co., Lim., Motherwell, Lanarkshire. 
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Lancashire Steel Corporation, Lim., Irlam, Manchester. (Bille/s, bars, sections, and steel castings) 
Pearson & Knowles Works, Warrington, Lancs. (Rolling Mills for sections and bars.) 
Leyland Motors Lim., Farington Foundries, Leyland, Yorks. (Steel castings.) 
Lilleshall Co., Lim., Priors Lee Hall, nr. Shifnal, Salop. (Rolling Mills for sections and bars.) 
Lloyd, F. H., & Co., Lim., James Bridge, near Wednesbury, Staffordshire. (Steel castings.) 
London MidJand & Scottish Railway Co., Crewe. (Steel wngots.) 
Lysaght, John, Lim., Scunthorpe, Lincs. (Steel ingots, billets and slabs.) 
Martin, William, Sons & Co., Dundyvar Iron & Steel Works, Coatbridge, Lanarkshire. (Rolling Mills for sections and bars.) 
Mills, Exors. of James, Lim., Bredbury Steel Works & Rolling Mills, near Stockport. (Rolling Mills for steel bars.) 
Ministry of Supply, Barrow Works. 
Ministry of Supply, Monk Bridge Factory, Leeds, 12. (Rolled bars and forgings.) 
Monks, Hall & Co., Lim., Warrington. (Rolling Aills for bars.) 
National Steel Foundry (1914), Lim. (The), Kirkland Works, Leven, Fifeshire. (Steel castings.) 
New Jarrow Steel Co., Lim., Blackett Street, Jarrow-on-Tyne. (Rolling Mills for sections and rounds.) 
Newman Industries, Lim., Yate, Bristol. (Steel castings.) 
North British (The) Steel Foundry, Lim., Balbardie Steel Works, Bathgate. (Small s/eel castings.) 
North British (The) Steel Foundry, Lim., Bonnington Steel Works. (Smaill steel castings.) 
Osborn, 8., & Co., Clyde Steel & Iron Works, Sheffield. (Steel castings.) 
Park Gate Iron & Steel Co., Lim., Rotherham, Yorkshire. 
Parker Foundry (1929) Lim., “'Tropenas” Steel Works, Derby. (Small steel castings.) 
Partridge, Jones & John Paton, Lim., Pontymister Foundry, Risca, nr. Newport, Mon. (Steel castings.) 
Patent Shaft & Axletree Co., Lim., Wednesbury, Staffordshire. 
Raine & Co., Lim., Delta Iron & Steel Works, Derwenthaugh, Newcastle-on-Tyne. (Rolling Mills for sections and bars.) 
Redheugh Iron & Steel Co. (1936), Lim., Teams, Gateshead-on-Tyne. (Rolling Mills.) 
Renton & Fisher, Lim., Hopetoun Steel Works, Bathgate. (Steel castings.) 
Round Oak Steel Works, Lim., Brierley Hill, Staffordshire. (Sec/tons and bars.) 
Ryder Brothers, Lim., (Beehive Steel Foundry), Bolton. (Small steel castings.) 
Shaw, W., & Co., Middlesbro’-on-Tees. (Steel castings.) 
Shelton Iron, Steel & Coal Co., Lim., Stoke-on-Trent. (Steel ingots, billets, bars and sections.) 
Skinningrove Iron Co., Lim., Skinningrove Iron Works, Saltburn-by-the-Sea. (Sections and bars.) 
Smith & McLean, Lim., Mossend, and Gartcosh, Lanarkshire. (/telling Mills for plates up to +5, in. in thickness.) 
South Durham Steel & Tron Co., Lim., Middlesbrough. Works at West Hartlepool and Cargo Fleet. 
Springfield Steel Co., Lim., 1323, London Road, Glasgow. (Steel castings.) 
Steel Company of Scotland, Lim., Newton, Glasgow; and Blochairn, Glasgow. 
Steel, Peech & Tozer, Sheffield. (Steel ingots, blooms, forgings, rivet and stay bars.) 
Stewarts & Lloyds, Lim., (Clydesdale Steel and Iron Works), Mossend, Lanarkshire. (Steel ingo/s only.) 
Stewarts & Lloyds, Lim., Sun Foundry, Coatbridge, Lanarkshire. (Steel castinys.) 
Stewarts & Lloyds, Lim., Alfred Hickman Branch, Bilston, Staffordshire. 
Stewarts & Lloyds, Lim., Landore, 8. Wales. (Seamless steel tubes for all purposes.) 
Stockton Steel Foundry Co., Lim., Stockton-on-Tees. (Steel castings.) 
Summerson, Thomas, & Sons, Lim., Darlington. (Small steel castings.) 
Taylor Bros. & Co., Lim., Trafford Park Steel Works, Manchester. (Steel ingots.) 
Thomas (Richard) & Baldwins, Lim., Redbourn Works, Scunthorpe, Lincolnshire. (Steel ingots and billets.) 
United Strip and Bar Mills, The Ickles, Sheffield. (Rolling Mills for bars.) 
Vickers-Armstrongs, Lim. 
Barrow-in-Furness. (Steel castings and forgings.) 
Elswick Works, Elswick, Northumberland. (Steel castings.) 
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Washington Steel Foundries, Lim., Washington Station 8.0., Co. Durham. (Steel castings.) 

West Lothian Steel Foundry Co., Lim., Hardhill Works, Armadale, West Lothian. (Small steel castings.) 

Whitehead Iron & Steel Co., Lim., Courtybella Works, Newport, Mon. (Rolling Mills for steel strips, bars and 
sections.) 

Whitehead Thomas Bar and Strip Co., Lim., Redbourn Works, Scunthorpe, Lincs. (Rolling Mills for steel bars 
and strips.) 

Williams (John), & Co. (Wishaw), 1922, Lim., Excelsior Iron & Steel Works, Craigneuk, Motherwell. (Rolling Mills 
for plates up to y°, in. in thickness.) 

Wolsingham'Steel Go., Lim., Wolsingham, Co. Durham. (S/eel castings and forgings.) 
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FIRMS IN COUNTRIES OTHER THAN GREAT BRITAIN AND IRELAND. 


ALPHABETICALLY ARRANGED. 


All steel works in Germany and Japan which were on the approved list before the war have been omitted from the list 


which follows. 


In countries which were occupied by forces from these nations, information regarding the steel works is still incomplete and names 
of the works have only becn included if inspection has been carried out since the war. 


In the following list the name of each works is followed by the place of residence of the Surveyor giving attendance thereat. 


A.l. Iron & Steel Foundry, Lim., Vancouver. (Sinall steel 
castings.) (VANCOUVER.) 

A.S.S.A. Acciaierie di Susa Societa Anonima, Torino, Italy. 
Head Office in Turin. Works at Susa. (Steel castings.) 
(GENOA.) 

Acciaieria e Ferriera del Caleotto Societa Anonima, Lecco 
Italy. (Steel ingots, bars, small sections and small forgings.) 
(GENOA.) 

Acciaieria e Tubificio di Brescia, Societa Anonima, Brescia, 
Italy. (Steel ingots, sections and bars, steel castings, weld- 
less drawn or water gas welded tubular material.) (GENOA.) 

Acciaierie e Ferriere Lombarde Falck. Head Office: Milan. 
Works at Milan. (Weldless rolled or drawn steel tubes.) 
(GENOA. ) 

‘Unione’ Works at Sesto 8. Giovanni. (Sfeel ingots, 
sections, bars, forgings, also steel castings.) (GENOA.) 
‘Concordia’ Works at Sesto 8. Giovanni. (Rolling Mills 
Sor steel plates.) (GENOA.) 

Acciaierie Elettriche Pio Faggian, La Spezia, Italy. (Small 
sleel castings.) (GHNOA.) 

Aciéries de Haine St. Pierre et Lesquin, Société Anonyme. 
Works at Haine St. Pierre, Belgium. (Steel castings.) 
( ANTWERP.) 

Aciéries et Ateliers de Grosse Forge, Maurice Dembiermont 
& Cie., Hautmont (Nord), France. (Steel forgings.) (PARis.) 

Aciéries & Miniéres de la Sambre. 

Works at Monceau-sur-Sambre, Belgium. (Rolling Mills 
for bars.) (ANTWERP.) 

Works at Nimy, Belgium. (Rolling Mills for bars.) 
(ANTWERP.) 

Aktiebolag Svenska Jarnvagsverkstaderna, 
Sweden. (Steel castings.) (STOCKHOLM.) 
Aktiebolaget Abjérn Anderson, Svedala, near Malmé, 

Sweden. (Steel castings.) (MALMG6.) 

Aktiebolaget Bofors, Bofors, Sweden. (JJelting Furnaces 
and Foundry at Bofors.) (GOTHENBURG.) 

Aktiebolaget Kanthal, Hallstahammar, Sweden. ((Sfee/ 
castings.) (STOCKHOLM.) 

Aktiebolaget Motala Verkstad, Motala Verkstad, Sweden. 
(Melting Furnaces, Rolling Mills and Forge; also steel 
castings.) (GQOTHENBURG.) 

Alan Wood Steel Company, Conshohocken and Ivy Rock, Pa., 
U.S.A. (Blooms, billets and thin plates.) (PHILADELPHIA.) 

Algoma Steel Corporation, Lim., Sault St. Marie, Ontario, 
Canada. (Sfeel billets, bars and angles.) (TORONTO.) 

Allegheny Steel Co., Brackenridge, Pa., U.S.A. (Also steel 
castings.) (PITTSBURGH.) 


Linkoping, 


Altos Hornos de Vizcaya. S.A., Fabrica de Saguanto, 
Sagunto, Spain. (Steel ingots, bars and sections.) 
(BARCELONA.) 


American Locomotive Co., Railway Steel Spring Division, 
Latrobe, Pa., U.S.A. (Steel ingots.) (PrirrsBuRGH, Pa.) 


American Rolling Mill Co., Middletown, O., U.S.A. 
(Steal castings and forgings.) (CLEVELAND, 0.) 


American Steel Foundries, Newark, N.J., U.S.A. (Steel 
castings.) (NEw YorK.) 


Ansaldo Societ&’ Anonima, Stabilimento Fossati, Genoa-Sestri, 
Italy. (Steel forgings.) (GENOA.) 


Atlantic Steel Castings Co., Chester, Pa., U.S.A. (Steel 
castings.) (PHILADELPHIA.) 


Atlas Steels, Lim., Welland, Ontario, Canada. (Steel ingots 
and bars.) (TORONTO.) 


Australian Iron & Steel, Lim., Port Kembla, N.S.W. (Steel 
piates, bars, sections and forgings.) (SypNry, N.S.W.) 


Avesta Jernverks Aktiebolag, Avesta, Sweden. (Steel 
plates, sections and castings; also high pressure air re- 
ceivers.) (STOCKHOLM.) 


Bengal Steel Corporation, Burnpur, India. (Sections and 
angles.) (CALCUTTA.) 


Bethlehem Pacific Coast Steel Corporation, Los Angeles 54, 
Cal., U.S.A. (Round bars.) (Los ANGELES.) 


Bethlehem Steel Co., 


Bethlehem, Pa., U.S.A. (Steel ingols, forgings, bars and 
sections.) (PHILADELPHIA.) 


Buffalo, N.Y., U.S.A. (CLEVELAND, O.) 
Cambria Works, Johnstown, Pa., U.S.A. (PITTsBURGH.) 


Lebanon, Pa. U.S.A. (Holling Jills for bars.) 
( PHILADELPHIA.) 


Seattle, Wash., U.S.A. (Sections and bars.) (SEATTLE.) 


South San Francisco, Cal., U.S.A. (Sleel ingots, small 
sections and bars.) (SAN FRANCISCO.) 


Sparrows Point, Md., U.S.A. (Banrrmore.) 


Steelton, Pa. U.s.a. 
(PHILADELPHIA.) 


(Steel forgings and castings.) 


Bjorneborgs Jernverks Aktiebolag, Vermlands Bjérneborg, 
Sweden. (Melting Furnaces and Forge.) (GOTHENBURG.) 


Boxholms Aktiebolag, Boxholm, Sweden. (Steel rivet bars.) 
(STocK HOLM.) 
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Bradford, Kendall, Lim., Alexandria, Sydney, N.S.W. 
(Steel castings.) (Sypney, N.S.W.) 


Britannia Mining & Smelting Co., Lim., Britannia Beach, 
B.C., Canada. (Small steel castings.) (VANCOUVER.) 


Broken Hill Proprietary Co., Lim., Iron and Steel Works, 
Newcastle, N.S.W. (Steel plates, bars, sections and 
castings.) (NeEwcastLE, N.S.W.) 


Burlington Steel Co., Lim., Hamilton, Ontario. (Small 
steel sections and bars.) (‘TORON'TO.) 


Burmeister & Wain’s Maskin-og Skibsbyggeri, Aktieselskabet, 
Copenhagen, Denmark. (feel ingots, forgings and castings.) 
(COPENHAGEN. ) 


Canada Foundries & Forgings, Lim., Welland, Ontario. 
(Steel forgings.) (ToRoNTo.) 


Canadian Brake, Shoe & Foundry Co., Lim., Sherbrooke, 
Quebec, Canada. (Steel castings.) (MoNnTREAL). 


Canadian Car & Foundry, Steel Foundry Division, Longue 
Pointe, Montreal. (Steel castings.) (MONTREAL.) 


Canadian Tube & Steel Products, Lim., 5765, Hamilton 
Street, Montreal, P.Q. (Steel angles, bars and rivets.) 
(MonTREAL.) 


Carnegie-[llinois Steel Corporation, Chicago, IIl., U.S.A. 
(Cuicaao, Iu.) 


Carnegie-Illinois Steel Corporation, Pittsburgh, Pa., U.S.A 
(PITTSBURGH. ) 


Central Iron & Steel Co., Harrisburg, Pa., U.S.A. 
(Rolling Mills.) (PHILADELPHTA.) 


Christiania Spigerverk, Oslo, Norway. (Steel ingots and 
bars, also rivet bars.) (OSLO.) 


Colorado Fuel & Iron Corporation, Minnequa Works, 
Pueblo, Colorado. (Steel ingots, bars and small sections.) 
(CHICAGO.) 


Columbia Steel Company, Pittsburgh, Cal., U.S.A. (Steel 
castings.) (SAN FRANCISCO.) 


Columbia Steel Company, Torrance, Cal., U.S.A. (Round bars, 
sections and sheets, also steel castings.) (LOS ANGELES.) 


Commonwealth Steel Co., Lim., Waratah, Newcastle, N.S.W. 
(Steel castings and forgings.) (NEwcasTLE, N.S.W.) 


Compagnie Des Forges et Aciéries de la Marine et D’Home- 
court, St. Chamond (Loire), France. (PARIs.) 


Companhia Unido Fabril, Lisbon, Portugal. (Steel castings.) 
(LisBon.) 


Compafiia Anonima Buasconia, Bilbao, Spain. (Bu.Bao.) 


Compafiia Auxiliar de Ferrocarriles, Beasain, Guipuzcoa, 
Spain. (Small steel castings and forgings.) (BILBAO.) 


Compafiia Euskalduna, Talleres de Elorrietta, Bilbao, Spain. 
(Steel castings.) (BILBAO.) 


Crucible Steel Castings Co., Lansdowne, Pa., U.S.A. (Steel 
castings.) (PHILADELPHIA.) 
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Danske, (Det), Staalvalsevaerk A/S, Frederiksvaerk, Denmark. 
(Sections and bars.) (COPENHAGEN.) 


Degerfors Jirnverks Aktiebolag, Degerfors, Sweden. 
(Melting Furnaces and Rolling Mills.) (GOTHENBURG.) 
Dodge Stee] Company, Tacony, Philadelphia, Pa., U.S.A. 
(Small steel castings.) (PH1LADELPHIA.) 

Dominion Bridge Co., Lim., Calgary Rolling Mill Dept., 
Calgary, Alberta, Canada. (Sections and bars.) (VAN- 
COUVER.) 


Dominion Foundries & Steel Lim., Hamilton, Ontario, 
(Steel ingots, plates and castings.) (TORONTO.) 


Dominion Steel & Coal Corporation, Lim., Sydney, 
Nova Scotia. (Steel ingots, billets, plates and sections.) 
(Harrrax, N.S.) 


Drammens Jernstoberi & Mek. Verksted A/S, Drammen, 
Norway. (Small steel castings.) (OSL0.) 


Dunswart Iron & Steel Works, Lim., Benoni, South Africa. 
(Steel castings, ingots, billets and small sections.) (PORT 
NATAL.) 

Enterprise Engine & Foundry Co., South City, Cal., U.S.A. 
(Steel castings.) (SAN FRANCISCO.) 

Erie Forge Co., Erie, Pa., U.S.A. 
and castings.) (CLEVELAND, O.) 


(Steel ingots, forgings 


Fabrica Italiana Tubi, Societa Anonima, Sestri-Levante, 
Italy. (Stee! ingots, billets and weldless rolled and drawn 
steel tubes). (GENOA.) 


Fabrica Nacional de Trubia, Trubia Asturias, Spain. 
(Steel castings and forgings.) (BiLBAO.) 


Fagersta Bruks Aktiebolag, Fagersta, Sweden (Brukskon- 
cernen.) 
Works at Fagersta. (Steel blooms and billets.) 


Works at Forsbacka. (Steel blooms, billets, tubes and 
forged and rolled bars.) (STOCKHOLM.) 


Works at Horndal. (Steel bars and angles.) 
Works at Osterbybruk. (Steel castings.) 


Falk Corporation, Milwaukee, Wis., U.S.A. (Steel castings.) 
(CLEVELAND, O.) 


Fink] (A.) & Sons Company, Chicago, IIl., U.S.A. (Steel 
forgings.) (Cxicaao, Int.) 

Fonderie Acciaierie Milanesi Vanzetti, Milan. (Steel cast- 
ings) (GENOA.) 

Fonderies, Forges et Aciéries de St. Etienne, St. Etienne, 
France. (PARIS.) 


Forges et Ateliers de Constructions Electriques de Jenmont. 
Jeumont (Nord), France. (Steel castings.) (PARIs.) 


Fratelli Bruzzo-Ferriera di Bolzaneto, Genova-Bolzaneto, 
Italy. (Steel plates, sections and bars.) (GBNOA.) 


Fundiciones Escorsa 8.A., Pi y Margall, 2- Hospitalet de 
Llobregat, Barcelona, Spain. (Steel castings.) (Bar- 
CELONA.) 

General Metuls Corporation (Best Plant Division), Oakland, 
Cal., U.S.A. (Steel castings.) (SAN FRaNcIsco.) 
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General Steel Castings Corporation, Eddystone, Pa., U.S.A. 
(Steel castings.) (PHILADELPHIA.) 

Geneva Steel Company (United States Steel Corp. Subsidiary), 
Geneva, Utah, U.S.A. (Steel plates.) (Los ANGELES.) 
Giovanni Villa, Societi Anonima, Officine Meccaniche - 
Fucinati - Stampati, Milan, Italy. (Steel forgings.) 

(GENOA.) 

Hadfields Steel Works, Lim., Alexandria, Sydney, N.S.W. 
(Steel castings.) (SYDNEY, N.S.W.) 

Hallstahammars Aktiebolag, Hallstahammar, Sweden. (Steel 
bars.) (STOCKHOLM.) 

Hellefors Bruks Aktiebolag Hallefors, Sweden. (Steel bars.) 
(GOTHENBURG.) 

Helsingors Skibsvaerft-og Maskinbyggeri A/S, Aktieselskabet, 
Elsinore, Denmark. (S/eel ingots, forgings and castings.) 
(COPENHAGEN. ) 

Huta Pokoj Sp.A., Katowice, Poland. 

Works “ Huta Pokoj” at Nowy Bytom. (GpyNIA.) 

Ilva Alti Forni e Acciaierie D’Italia : Head Office, Genoa, 

Stabilimento di Bagnoli. (Steel ingots, sections and bars.) 
(NAPLES.) 

Stabilimento di Genova-Bolzaneto. (Sections and bars.) 
(GENOA.) 

Stabilimento di Genova-Voltri. (Small sections, bars and 
rivets.) (GENOA.) 

Stabilimento di Ilvania. (Steel ingots, billets and plates.) 
(TRIESTE.) 

Stabilimento di Lovere. 
forgings.) (GENOA.) 

Stabilimento di Marghera. (Steel castings, also rolling 
mills for small steel sections and bars.) (TRIESTE.) 

Stabilimento di Savona. (Sections, bars and plates.) 
(GENOA.) 

Stabilimento di Torre Annunziata, Centrale. (Steel ingots 
sections and bars.) (NAPLES.) 

Stabilimento di Porto Vecchio di Piombino. (Sfeel ingots 
blooms, sections and bars.) 

Industrial Steels, Lim., Lidcombe, Sydney, N.S.W. (Steel 
castings.) (SYDNEY, N.S.W.) 

Inland Steel Co., Indiana Harbor, Ind., U.S.A. (Steel ingots, 
blooms, billets and slabs.) (CHICAGO.) 

Iscor Vanderbyl Works, Plate Division, Houlkop, unr. 
Vereeniging, S. Africa. (Rolling Mills for plates.) (Port 
Nata.) 

Jones & Laughlin Steel Corporation, Pittsburgh, Pa., U.S.A. 
(PITTSBURGH. ) 

Kaiser Company, Inc., Iron & Steel Division, Fontana, Cal., 
U.S.A. (Steel ingots and plates.) (LOS ANGELES.) 

Kockums Jernverk, Kallinge, Sweden. (Steel castings.) 
(MaLmo.) 

Kohlswa Jernverks Aktiebolag. (Melting Furnaces, Foundry, 
Forge and Rolling Mills for bars and small sections at 
Kolsva, Sweden.) (SrockHoLM.) 

La Maquinista Terrestre y Maritima, S.A., Barcelona. 
(Steel castings and forgings.) (BARCELONA.) 


(Sections, bars, castings and 


Lebanon Steel Foundry, Lebanon, Pa., U.S.A. (Small steel 
castings.) (PHILADELPHIA.) 


Lukens Steel Company, Coatesville, Pa., U.S.A. 
DELPHIA.) 


(PHna- 


Luzuriaga, Victorio, 8.L., Pasajes, Guipuzcoa, Spain. (Steel 
castings.) (BULBAO.) 


Machine Fabriek Yzer-Staal & Metaal Gieterij (v/h Bakker 
& Co.), Ridderkerk. (Steel castings.) (ROTTERDAM.) 


Manitoba Rolling Mill Co., Lim., Winnipeg, Manitoba, 
Canada, (Steel billets, bars and sections.) (MONTREAL.) 


Manitoba Steel Foundries, Lim., Selkirk, Manitoba, Canada. 
(Steel castings.) (VANCOUVER.) 


Maritime Steel Foundries, Lim., New Glasgow, Nova Scotia. 
(Small steel castings.) (Hawirax, N.S.) 


Melbourne Iron & Steel Mills Pty., Lim., Brooklyn, 
Melbourne, Australia. (feel ingots.) (MELBOURNE.) 


Mesta Machine Co., West Homestead, Pa., U.S.A. (Steel 
ingots, castings and forgings.) (PITTSBURGH.) 


Midvale Company (The), Nicetown, Philadelphia, Pa., U.S.A. 
(Steel forgings.) (PHILADELPHIA.) 


N.V. Machinefabriek G. Dikkers & Co., Hengelo, Holland. 
(Small steel castings.) 


Nanaimo Foundry & Engineering Works, Lim., Nanaimo, 
B.C., Canada. (Small steel castings.) (YANCOUVER.) 


National Enameling & Stamping Co., Granite City, IIl., 
U.S.A. (CLEVELAND, 0.) 


National Malleable and Steel Castings Co., Sharon, Pa. (Steel 
ingots and steel castings.) (CLEVELAND.) 


Nederlandsche Staalfabrieken (v/h J. M. de Muinck 
Keizer), Utrecht, Holland. (Sveel ingots, blooms, billets 
and castings ; also steel rivel bars.) (ROTTERDAM.) 


Newport News Shipbuilding & Dry Dock Co., Newport 
News, Va., U.S.A. (Steel castings and foryings.) (NEW- 
port News.) 


Northwest Steel Rolling Mills, Inc., Seattle, Wash., U.S.A. 
(Steel ingots, small sections and bars.) (SEATTLE, WASH.) 


Nova Scotia Steel & Coal Co., Lim. (Rolling Mills at 
New Glasgow, N.S.) (Forgings, sections and bars.) 
(Hauirax, N.S.) 

Oesterreichisch-Alane Montangesellschaft, Vienna. 

Works at Donawitz, Styria. (Plates and _ sections.) 
(VIENNA.) 

Works at Kindberg, Styria. (Rolling Mills for small sec- 
tions and bars.) (VIENNA.) 


Oliver Iron & Steel Co., Pittsburgh, Pa., U.S.A. (Rolling 
Mills for bars.) (P1ITTSBURGH.) 


Olympic Steel Works, Seattle, Wash., U.S.A. 
ings.) (SEATTLE, WASH.) 


Pacific Car & Foundry Co., Renton, Wash., U.S.A. (Steel 
castings.) (SEATTLE, WASH.) 


(Steel cast- 
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Pacific States Steel Corporation, Niles, California, U.S.A. 
(Steel ingots, sections and bars.) (SAN FRANCISCO.) 


Pacific Steel Castings Co., Berkeley, Cal., U.S.A. (Steel 
castings.) (SAN FRANCISCO.) 


Penn Steel Castings Corporation, Chester, Pa., U.S.A. 
(Steel castings.) (PHILADELPHIA.) 


Pennsylvania Forge Corporation, Tacony, Philadelphia, Pa., 
U.S.A. (Steel forgings.) (PHILADELPHIA.) 

Phoenix [ron Company (The), Phoenixville, Pa., U.S.A. 
(Sections and bars.) ( PHILADELPHIA.) 

Pittsburgh Crucible Steel Co., Midland, Pa. U.S.A- 
(PITTSBURGH. ) 


Raufoss Ammunis Jonsfabrikker, Raufoss, Norway. (Steel 
castings.) (OSLO.) - 


“Reggiane” Officine Meccaniche Italiane 8.p.A.-Reggio 
Emilia. (Steel forgings.) (GENOA.) 

Reliance Foundry Co., Lim., Vancouver, B.C., Canada. 
(Steel castings.) (VANCOUVER.) 


Republic Steel Corporation, Cleveland, O., U.S.A. 
Alabama City, Ala., U.S.A. (Morne, Aba.) 
Buffalo Plant, Buffalo, N.Y., U.S.A, (CLEVELAND, O.) 


Central Alloy District, Massillon Plant, Massillon, O., 
U.S.A. (CLEVELAND, 0.) 


Chicago Plant, Chicago, Lll., U.S.A. (Curcago, It.) 
(Steel Works at 118th Street, Chicago, and Rolling 
Mills at East Chicago, Ind.) (Steel angles and bars.) 


Cleveland District, Cleveland, O., U.S.A. 
LAND, OQ.) 


Corrigan McKinney Plant. (Sleel ingots, blooms 
and billets.) 


Upson Nut Plant. 


(CLEVE- 


(Round and square steel bars.) 
Youngstown Plant, Youngstown, O., U.S.A. (Prrrs- 
BURGH.) 

Riverside Iron Works, Lim., Calgary, Alberta, Canada. 
(Steel castings.) (VANCOUVER.) 

Roxbury Steel Casting Co., Boston, Mass., U.S.A. (Stee/ 
castings.) (BosToN.) 

Ruwolt (Charles) Proprietary, Lim., Richmond, Mel- 
bourne. (Steel cuslings.) (MELBOURNE. ) 

Sandvikens Jernverks Aktiebolag, Sandviken,Sweden. (Steel 
ingots, forgings and steel tubes.) (SvTOCKHOLM.) 

Schneider & Co., Creusot, France. (PARIs.) 

SKF. Hofors Bruk, Hofors, Sweden. (Steel billets, bars and 
forgings, and thick walled tubes.) (STOCKHOLM.) 


Smedjebackens Valsverks Aktiebolaget, Smedjebacken, 
Sweden. (Steel sections and castings.) (SrocKHoum.) 


Sociedad Altos Hornos de Vizcaya, Bilbao. (BruBao.) 


Sociedad Anonima Echevarria, Bilbao. (Small sections and 
bars.) (BrLBao.) 


Sociedad Anonima Industrial Asturiana, Fabricas de 
Moreda y Gijon, Gijon. (Rivet bars.) (BrLBAo.) 
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Sociedad Anonima Industrias Mecanicas, Barcelona, Spain. 
(Steel castings.) (BARCELONA.) 

Sociedad Anenima Jose Maria Quijano, Forjas de Los 
Corrales de Buelna, Provincia de Santander, Spain. 
(Sieel bars.) ( BILBAO.) 


Sociedad Anonima Talleres de Densto, Deusto, Bilbao. 
(Steel castings.) (BiBao.) 


Sociedad Espafiola de Construccion Naval. Works at Rein- 
osa, near Santander, Spain. (Steel ingots, forgings, 
castings, plates, and sections.) (BILBAO.) 

Works at Sestao, near Bilbao, Spain. (Small steel castings, 
ingots and forgings.) (BULBAO.) 

Sociedad Metalurgica Duro-Felguera, La Felguera, Asturias, 
Spain. (Steel ingots, billets, castings, plates and sections.) 
(BiLBao.) 

Societa Anonima Acciaierie Elettriche di Sesto San Giovan- 
ni, Sesto San Giovanni, Milan, Italy. (Steel castings.) 
(GENOA.) 

Societa Anonima Fonderie <Acciaierie Liguri, Genova- 
Sampierdarena. (Small steel castings.) (GENOA.) 

SocietA Anonima Fonderie Officine di Gorizia, Gorizia, Italy. 
(Small steel castings.) (TRIESTE.) 

Societa Anonima Nazionale “Cogne” (Head Office, Turin : 
Works at Aosta.) (Steel ingots, forgings, plates, sections 
and bars.) (GENOA.) 

Societa Italiana Acciaierie Cornigliano (Head Office and 
Works at Genova-Cornigliano.) (Steel ingots, forgings, 
castings, plates and sections.) (GBNOA.) 

Societa Italiana Ernesto Breda Sesto 8. Giovanni, Milan, 
Italy. (Steel ingots, sections, forgings and steel castings.) 
(GENOA.) 

Societa per Azioni Acciaierie di Bolzano, Bolzano, Italy. 
(Steel ingots, billets, rolled bars, forgings and steel castings.) 
(GENOA.) 

Societa per Azioni FIAT-Sezione Ferriere Piemontesi, ‘Turin, 
Italy. (Steel ingots, plates, sections, also seamless and 
welded tubes.) (GENOA.) 

Societ’ per Azioni FIAT-Sezione Industrie Metallurgiche 
Acciaierie, Turin, Italy. (Steel castings and forgings.) 
(GENOA.) 

Société Anonyme d’Escaut & Meuse, Anzin (Nord), France. 
(Steel ingots and weldless rolled or drawn steel tubes.) 
(PaRIs.) 

Société Anonyme de la Fabrique de Fer de Charleroi, 
Charleroi, Belgium. (Slee! ingots and plates.) (ANTWERP.) 

Société Anonyme de la Fabrique de Fer de Mauberge, Louvroil 
(Nord), France. (Steel ingots and plates.) (PARIs.) 

Société Anonyme des Aciéries ci-devant Georges Fischer, 
Schaffhouse, Switzerland. (Sfeel castings.) (WINTER- 
THUR.) 

Société Anonyme des Etablissements Marrel Freres Usine, 
des Etaings, near Rive-de-Gier (Loire), France. 

Société Anonyme des Forges de la Providence, Marchienne- 
au-Pont, Belgium. (Sections and bars.) (ANTWERP.) 
Société Anonyme des Forges de Vireux-Molhain, Vireux 
Molhain, Ardennes, France. (Plates, bars and sections.) 

(ANTWERP.) 
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Société Anonyme des Forges et Aciéries de Denain et d’Anzin, 
Denain (Nord), France. (Steel ingots, plates, sections and 
steel castings.) (PARIS.) 


Société Anonyme des Forges et Aciéries du Nord et de l'Est, 
France. Works at Hautmont. (Steel ingots and plates.) 
(PaRIs.) 


Works at Valenciennes. (Steel ingots, forgings, blooms, bars 
and sections.) (PARIS.) 


Société Anonyme des Forges et Laminoirs de Baume, Haine 
St. Pierre, Belgium. (Rolling Mills for bars and sections.) 
(ANTWERP.) 

Société Anonyme des Forges, Usines & Fonderies de Haine 
St. Pierre, Haine St. Pierre, Belgium. (Steel castings.) 
(ANTWERP.) 


Société Anonyme des Hauts-Fourneaux, Forges et Aciéries 
de Pompey, Usines de Pompey, France. (Steel ingots, 
plates, angles and round bars.) (PaRIS.) 


Société Anonyme des Laminoirs Hauts-Fourneaux, Forges & 
Fonderies de la Providence, Hautmont (Nord), France 
(Steel ingots, plates and sections.) (PARIS.) 


Société Anonyme des Usines Gilson, La Croyére (Bois 
d’Haine), ‘Belgium. (Steel ingots, blooms, sections and 
rivet bars.) (ANTWERP.) 


Société Anonyme d’Ougrée-Marihaye, Ougrée, near Liége, 
Belgium. (ANTWERP.) 

Société Anonyme John Cockerill. (Works at Seraing, 
Belgium.) (Works at Grivegnée.) (Steel ingots and bars.) 
(ANTWERP.) 


Société Anonyme La Brugeoise et Nicaise & Delcuve, St, 
Michel-lez-Bruges, Belgium. (Steel ingots and castings.) 
(ANTWERP.) 


Société Anonyme Louvroil Montbard, Aulnoye (Nord), France. 
(Weldless rolled or drawn steel tubes.) (PARIS.) 


Société Anonyme Usines & Aciéries Leonard-Giot, Mar- 
chienne-au-Pont, Belgium. (Steel castings.) (ANTWERP.) 


Société Anonyme Usines Metallurgiques du Hainaut, Couillet, 
Belgium. (Steel forgings, castings, bars and sections.) 
(ANTWERP.) 


Société des Aciéries de Longwy, Mont St. Martin (Meurthe 
& Moselle), France. (PARIS.) 


Société des Usines de Louis de Roll, Gerlafingen, Switzerland: 
(Steel ingots, round bars, and forgings.) (W1NTERTHUR.) 


Sorel Industries, Lim., Sorel, P.Q., Canada. (Steel ingots and 
forgings.) (MonTREAL.) 


Sorel Steel Foundries Lim., Sorel, P.Q., Canada, (Steel 
castings.) (MONTREAL.) 


South African Iron & Steel Industrial Corporation, Lim., 
“Jscor” Works at Pretoria Transvaal, 8. Africa. (Steel 
ingots, billets, sections and thin plates up to 3 in. thick.) 
(CAPETOWN.) 

Stabilimenti di Dalmine, Societa Anonima, Dalmine (Berg- 


amo), Italy. (Weldless rolled or drawn steel tubes, hollow 
pillars and davits.) (GENOA.) 


Standard Steel Works Co., Burnham, Mifflin County, Pas, 
U.S.A. (Steel castings and forgings.) (PHILADELPHIA.) 


Stavanger Electro-Staalverk A.S., Stavanger, Norway. 
(Steel castings.) (BERGEN.) 


Steel Company of Australia, Coburg, Melbourne. (Steel 
castings.) (MELBOURNE.) 


Steel Company of Canada, Hamilton, Ontario. Works at 
Hamilton. (‘Toronro.) Works at Montreal. (Bars and 
angles, steel plates and billets.) (MONTREAL) 


Stora Kopparbergs Bergslags Aktiebolag, Falun, Sweden. 
(Steel Works at Domnarfvet.) (Sections of all sizes and 
plates up to 1 ins. thick; steel castings.) (SrocKHOLM.) 


Strémmens Verksted, near Oslo, Norway. (Steel castings.) 
(OsLO.) 


Sucesora de Aceros Electricos 8.A., Barcelona, Spain. (Steel 
castings.) (BARCELONA.) 


Sulzer Freres, Société Anonyme, Winterthur, Switzerland. 
(Steel castings.) (WINTERTHUR.) 


Surahaimmars Bruks Aktiebolag, Surahammar, Sweden, 
(Forge and Rolling Mills, also steel castings.) (SrocK- 
HOLM.) 


Tata Iron & Steel Co., Lim., Jamshedpur, India. (Steel 
plates, angles and channels.) (CALCUTTA.) 


Tennessee Coal, Iron & Railroad Co., Birmingham, Ala., 
U.S.A. (Steel Works at Ensley, Ala., and Roiling Mills, 
also forgings, at Bessemer and Fairfield, Ala.) (MoBILE.) 


“Terni” Societi per I’'Industria e l’Elettricita (Works at 
Terni.) (Steel ingots, forgings, castingsand plates.) (GENOA.) 


‘Thompson’s Engincering & Pipe Co., Lim., Williamstown, 
Victoria. (Steel castings.) (MxLBOURNE.) 


Tosi (Franco), Legnano, Italy. (Steel forgings and castings.) 
(GENOA.) 

Travaux Metalliques de Boom, Société Anonyme, Boom, 
Belgium. (Small steel castings.) (ANTWERP.) 


Uddeholms Aktiebolag, Uddeholm, Sweden. Nykroppa, 
Sweden. (Steel ingots, forgings and bars.) Storfors, Sweden. 
(Weldless steel tubes) and Hagfors, Sweden. (Steel castings.) 
(GOTHENBURG.) 


Union des Aciéries, Société Anonyme, Marcinelle, Charleroi, 
Belgium. (Steel castings.) (ANTWERP.) 


Union Steel Corporation of (South Africa), Ld. ‘“Usco” 
Steel Works and “Saban” Rivet Works at Vereeniging, 
Transvaal, South Africa. (Steel ingots, billets, small 
sections, also steel castings.) (Carn Town.) 


Usines & Aciéries Allard, Société Anonyme, Mont-sur- 
Marchienne, near Charleroi, Belgium. (Steel castings.) 
(ANTWERP.) 


Usines & Acieries Allard, Société Anonyme, Turnhout, 
Belgium. (Small steel castings.) (ANTWERP.) 


Usines Emile Henricot, Court St. Etienne, Belgium. (Steel 
castings.) (ANTWERP.) 
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Usines Gustave Boél (Aciéries de la Louviére), La Louviére, 
Belgium. (Steel ingots, forgings, castings, plates and bars.) 
(ANTWERP.) 

Vancouver Engineering Works, Lim., Vancouver, B.C. 
(Steel castings.) (Vancouver, B.C.) 

Varde Staalvaerk, Varde, Denmark. (S/eel ingots and castings.) 
(CopENHAGEN.) 


Victoria Machinery Depot Co., Lim., Victoria, B.C., Canada. 
(Steel castings.) (VANCOUVER.) 


Vulcan Iron Works, Lim., Winnipeg, Manitoba, Canada 
(Steel castings.) (VANCOUVER.) 


Warman (The), Steel Casting Co., Los Angeles, Cal., USA. 


(Steel castings.) (LOS ANGELES.) 
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Washington Iron Works, Seattle, Wash., U.S.A. (Steel 
castings.) (SEATTLE.) 


Wendel, Les Petits Fils de Fois de, Usine ‘“ Fenderie”’, 
Hayange, Moselle, France. (PARIS.) 

Westland Stee] Foundry Lim., Vancouver, B.C., Canada. 
(Steel castings.) (VANCOUVER.) 

Wheeling Steel Corporation, La Belle Works, Steubenville, 
O., U.S.A. (PrrrssuRGH.) 


Worth Steel Co., Claymont, Del., U.S.A. (Steel plates.) 
(PHILADELPHIA.) 


Youngstown (The) Sheet & Tube Co., Youngstown, O., 
U.S.A. (PITTSBURGH. ) 


Zelezarna Jesenice, Jesenice, Yugoslavia. (SPrLir.) 
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FIRMS IN COUNTRIES OTHER THAN GREAT BRITAIN AND IRELAND. 


ARRANGED ACCORDING TO SuRVEYING DISTRICTS. 


All steel works in Germany and Japan which were on the approved list before the war have been omitted from the list 


which follows. 


In countries which were occupied by forces from these nations, information regarding the steel works is still incomplete and names 
of the works have only been included if inspection has been carried out since the war. 


AMSTERDAM. 


N.V. Machinefabrick G. Dikkers & Co., Hengelo, 
Holland. (Small steel castings.) 


ANTWERP. 

Aciéries de Haine St. Pierre et Lesquin, Société 
Anonyme, Haine St. Pierre. (Steel castings.) 

Aciéries & Miniéres de la Sambre, 
Works at Monceau-sur-Sambre. (Rolling Mills for 

bars.) 

Works at Nimy. (Rolling Mills for bars.) 

Société Anonyme de la Fabrique de Fer de Charleroi, 
Charleroi. (Steel ingots and plates.) 

Socicté Anonyme d’Ougrée-Marihaye, Ougrée, near 
Liége. 

Société Anonyme des Forges de la Providence, March- 
ienne-au-Pont, Belgium. (Sections and bars.) 


Société Anonyme des Forges, de Vireux-Molhain, 
Vireux-Molhain, Ardennes, France. (Plates, bars 
and sections.) 


Société Anonyme des Forges et Laminoirs de Baume, 
Haine St. Pierre. (Rolling Mills for bars and sections.) 


Société Anonyme des Forges, Usines & Fonderies de 
Haine St. Pierre, Haine St. Pierre. (Steel castings.) 


Société Anonyme des Usines Gilson, La Croyére (Bois 
d’Haine.) (Steel ingots, blooms, sections, and rivet 
bars.) 


Société Anonyme Usines Metallurgiques du Hainaut, 
Couillet. (Steel forgings, castings, bars and sections.) 
Société Anonyme John Cockerill. 
Works at Seraing. 
Works at Grivegnée. (Steel ingots and plates.) 


Société Anonyme La Brugeoise et Nicaise & Delcuve, 
St. Michel-lez-Bruges. (Steel ingots and castings.) 


Société Anonyme Usines & Aciéries Leonard-Giot, 
Marchienne-au-Pont. (Steel castings.) 


Travaux Metalliques de Boom, Société Anonyme, Boom. 
(Small steel castings.) 


Union des Aciéries, Société Anonyme, Marcinelle, 
Charleroi. (Steel castings.) 


ANTWERP—continued. 


Usines & Aciéries Allard, Socicté Anonyme, Mont- 
sur-Marchienne, near Charleroi. (Steel castings.) 


Usines & Aciéries Allard, Société Anonyme, Turnhout, 
(Small steel castings.) 


Usines Emile Henricot, Court St. Etienne. (Steel 
castings.) 


Usines Gustave Boél (Aciéries de la Louviére), La Lou- 
viere. (Steel ingots, forgings, castings, plates and bars.) 
BALTIMORE, MD. 
Bethlehem Steel Co., Sparrows Point, Md., U.S.A. 


BARCELONA. 


Altos Hornos de Viscaya, S.A., Fabrica de Sagunto, 
Sagunto, Spain. (Steel ingots, bars and sections.) 


Fundiciones Escorsa 8.A., Pi y Margall, 2-Hospitalet de 
Llobregat, Barcelona, Spain. (S/eel castings.) 


La Maquinista Terrestre y Maritima 8.A., Barcelona, 
Spain. (Steel castings and forgings.) 


Sociedad Anonima Industrias Mecanicas, Barcelona, 
Spain. (Steel castings.) 

Sucesora de Aceros Electricos S.A., Barcelona, Spain. 
(Steel castings.) 


BERGEN. 
Stavanger Electro-Staalwerk A.S., Stavanger, Norway. 


(Steel castings.) 
BILBAO. 
Compaiua Anonima Basconia, Bilbao, Spain. 


Compafiia Auxiliar de Ferrocarriles, Beasain, Guipuzcoa, 
Spain. (Small steel castings and forgings.) 


Compafiia Euskalduna, Talleres de Elorrietta, Bilbao, 
Spain. (Steel castings.) 


Fabrica Nacional de Trubia, Trubia Asturias, Spain. 
(Steel castings and forgings.) 


Luzuriaga, Victorio, 8.L., Pasajes, Guipuzcoa, Spain. 
(Steel castings.) 


Sociedad Altos Hornos de Vizcaya, Bilbao, Spain. 
Sociedad Anonima Echevarria, Bilbao, Spain. (Small 
sections and bars.) 
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BILBAO—continued. 
Sociedad Anonima Industrial Asturiana, Fabricas de 
Moreda y Gijon, Gijon, Spain. (Rivet bars.) 
Sociedad Anonima Jose Maria Quijano, Forjas de Los 


Corrales de Buelna, Provincia de Santander, Spain. 
(Steel bars.) 


Sociedad Anonima Talleres de Deusto, Deusto, Bilbao, 
Spain. (Steel castings.) 

Sociedad Espaiiola de Construccion Naval. Works at 
Reinosa, near Santander, Spain. (Steelingots, foryings, 
castings, plates and sections.) 

Works at Sestao, near Bilbao. (Small sleel castings, 
ingots and forgings.) 

Sociedad Metalurgica Duro-Felguera, Lau Felguera, 
Asturias, Spain. (Steel ingots, billets, castings, plates 
and sections.) 


BOSTON. 


Roxbury Steel Casting Co., Boston, Mass., U.S.A. (Steel 
castings.) 


CALCUTTA. 
Bengal Steel Corporation, Burnpur, India. (Sections 
and angles.) 
Tata [ron & Steel Co., Lim., Jamshedpur, India. 
(Steel plates, angles and channels.) 


CAPETOWN. 


South African Iron & Steel Industrial Corporation, 
Lim., “Iscor” Works at Pretoria, Transvaal, S. Africa. 
(Steel ingots, billets, sections and thin plates up to 
3 in. thick.) 

Union Steel Corporation of (South Africa), Lim., 
“Usco” Steel Works and “Saban” Rivet Works at 
Vereeniging, Transvaal, 8. Africa. (Steel ingots, 
billets, small sections, also steel castings.) 


CHICAGO, ILL. 
Carnegie-[llinois Steel Corporation, Chicago, Il]., U.S.A. 
Colorado Fuel & Iron Corporation, Minnequa Works, 


Pueblo, Colorado, U.S.A. (Steel ingots, bars and 
small sections.) 


Fink) (A.) & Sona Company, Chicago, Ill., U.S.A. 
(Steel forgings.) 

Inland Steel Co., Indiana Harbor, Ind., U.S.A. (Steel 
ingots, blooms, billets and slabs.) 

Republic Steel Corporation, Cleveland, O., U.S.A. 


Chicago Plant, Chicago, Ill., U.S.A. Steel Works 
at 118th Street, Chicago, and Rolling Mills at 
East Chicago, Ind. (Steel angles and bars.) 


CLEVELAND, O. 
American Rolling Mill Co., Middletown, O., U.S.A. 
(Steel castings and forgings.) 
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CLEVELAND, O.—continued. 
Bethlehem Steel Co., Buffalo, N.Y., U.S.A. 


Erie Forge Co., Erie, Pa., U.S.A. 
forgings and castings.) 


Falk Corporation, Milwaukee, Wis., U.S.A. (Steel 
castings.) 


National Enameling & Stamping Oo., Granite City, 
Ill, U.S.A. 


National Malleable and Steel Castings Co., Sharon, Pa., 
U.S.A. (Steel ingots and steel castings.) 


Republic Steel Corporation, Cleveland, O., U.S.A. 
Buffalo Plant, Buffalo, N.Y., U.S.A. 


Central Alloy District, Massillon Plant, Massillon, 
O., U.S.A. 


Cleveland District, Cleveland, 0., U.S.A. 
(Steel ingots, 


(Sleel ingots, 


Corrigan McKinney Plant. 
blooms and billets.) 


Upson Nut Plant. (Round and square steel bars.) 


COPENHAGEN. 
Burmeister & Wain’s Maskin-og Skibsbyggeri, 
Aktieselskabet, Copenhagen, Denmark. (Steel ingots, 
forgings and castings.) 


Danske, (Det), Staalvalsevaerk A/S., Frederiksvaerk, 
Denmark. (Sections and bars.) 


Helsingor Skibsvaerft-og Maskinbyggeri A/S., Aktiesels- 
kabet, Elsinore, Denmark. (Steel ingots, forgings and 
castings.) 


Varde Staalvaerk, Varde, Denmark. 
castings.) 


(Steel ingots and 


GDYNIA. 
Huta Pokoj Sp. A., Katowice, Poland. 
Works at Nowy Bytom. 


GENOA, 


A.S.S.A. Acciaierie di Susa Societa Anonima, Torin, 
Italy. Head Office at Turin. Works at Susa. (Steel 
castings.) 

Acciaieria e Tubificio di Brescia, Societa Anonima, 
Brescia. (Steel ingots, sections and bars, steel castings, 
weldless or water gas welded tubular materials.) 

Acciaieria e Ferriera del Caleotto - Societé Anonima, 
Lecco, Italy. (Steel ingots, bars, small sections and 
small forgings.) 

Acciaierie Elettriche Pio Faggian, La Spezia, La Spezia. 
(Small steel castings.) 

Acciaierie e Ferriere Lombarde Falck. 
Milan. Works at Milan. 
steel tubes.) 


Unione Works at Sesto 8. Giovanni. (Steel ingots, 
sections, bars, forgings, also steel castings.) 


Head Office 
(Weldless rolled or drawn 
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GENOA—continued. 

Ansaldo Societa Anonima, Stabilimento Fossati, Genoa- 
Sestri. (Steel forgings.) 

Fabrica Italiana Tubi, Societa Anonima, Sestri Levante, 
Italy. (Steel ingots, billets and weldless rotled and 
drawn steel tubes.) 

Fonderie Acciaierie Milanesi Vanzetti, Milan. (Steel 
castings.) 

Fratelli Bruzzo-Ferriera di Bolzaneto, Genova-Bolzaneto 
(Steel plates, sections and bars.) 

Giovanni Villa - Societaé Anonima Officine Meccaniche - 
Fucinati - Stampati, Milan. (Steel forgings.) 

“Tlva” Alti Forni e Acciaierie d’Italia: Head Office, 
Genoa. 

Stabilimento di Genova-Bolzaneto. (Sections and 
bars.) 

Stabilimento di Genova-Voltri. (Small sections, 
bars and rivets.) 

Stabilimento di Lovere. (Sections, bars, castings 
and forgings.) 

Stabilimento di Novi Ligure. (Sections, bars and 
plates.) 

Stabilimento di Porto Vecchio di Piombino. (Stee/ 
ingots, blooms, sections and bars.) 

Stabilimento diSavona. (Sections, bars and plates.) 

** Reggiane” Officine Meccaniche Italiane 8.p.A.-Reggio 
Emilia. (S/eel forgings.) 

Societa Anonima Acciaierie Cornigliano (Head Office at 
Genova-Cornigliano.) (Steel ingots, sections, forgings 
and steel castings.) 

Societa Anonima Acciaierie Elettriche di Sesto San 
Giovanni, Sesto San Giovanni, Milan. (Steel castings.) 

Societa Anonima Fonderie Acciaierie Liguri, Genova- 
Sampierdarena. (Small steel castings.) 

Societa Anonima Nazionale “ Cogne” (Head Office, 
Turin: Works at Aosta.) (Steel ingots, forgings, 
plates, sections and bars.) 

Societa Italiana Ernesto Breda Sesto 8. Giovanni, Milan. 
(Steel ingots, sections, forgings and steel castings.) 

Societa per Azioni Acciaierie di Bolzano, Bolzano. (Steel 
ingots, billets, rolled bars, forgings and steel castings.) 

Societa per Azioni FIAT-Sezione Ferriere Piemontesi, 
Turin. (Steel ingots, plates, sections, also seamless and 
welded tubes.) 

Societd per Azioni FIAT-Sezione Industrie Metallurgiche 
Acciaierie, Turin. (Steel castings and forgings.) 

Stabilimenti di Dalmine, Societa Anonima, Dalmine 
(Bergamo.) (Weldless rolled or drawn steel tubes, 
hollow pillars and davits.) 

“Terni” Societa per I’ Industria e l’Elettricita (Works at 
Terni). (Steel ingots, forgings, castings and plates.) 
Tosi (Franco), Legnano, Italy. (Steel forgings and 

castings.) 


GOTHENBURG. 
Aktiebolaget Bofors, Bofors,Sweden. (Melting Furnaces 
and Foundry at Bofors.) 


GOTHENBURG—continued. 


Aktiebolaget Motala Verkstad, Motala Verkstad. 
Sweden. (JMelting Furnaces, Rolling Mills and 
Forge; also steel castings.) 


Bjérneborgs Jernverks Aktiebolag, Vermlands 
Bjérneborg, Sweden. (Melting Furnaces and Forge.) 


Degerfors Jiirnverks Aktiebolag, Degerfors, Sweden 
(Melting Furnaces and Rolling Mills.) 


Hellefors Bruks Aktiebolag, HAllefors, Sweden. (Steel 
bars.) 


Uddeholms Aktiebolag, Uddeholm, Sweden. Nykroppa, 
Sweden. (Steel ingots, forgings and bars.) Storfors, 
Sweden. (Weldless steel tubes.) Hagfors, Sweden. 
(Steel castings.) 


HALIFAX, N.S. 
Dominion Steel & Coal Corporation Lim., Sydney, Nova 
Scotia. (Steel ingots, billets, plates and sections.) 
Maritime Steel Foundries, Lim., New Glasgow, Nova 
Scotia. (Small steel castings.) 


Nova Scotia Steel & Coal Co., Lim. (Rolling Mills 
at New Glasgow, Nova Scotia.) (Forgings, sections 
and bars.) 


LISBON. 
Companhia Uniao Fabril, Lisbon, Portugal. (Steel 
castings.) 
LOS ANGELES. 
Bethlehem Pacific Coast Steel Corporation, Los Angeles 
54, Cal., U.S.A. (Round bars.) 
Columbia Steel Company, Torrance, Cal., U.S.A. 
(Round bars, sections and sheets, also steel castings.) 
Geneva Steel Company (United States Steel Corp., 
Subsidiary.) Geneva, Utah, U.S.A. (Steel plates.) 
Kaiser Company, Inc., Iron and Steel Division, Fontana, 
Cal. (Steel ingots and plates.) 


Warman Steel Casting Co., Los Angeles, Cal., U.S.A. 
(Steel castings.) 


MALMO. 


Aktiebolaget Abjérn Anderson, Svedala, near Malmo, 
Sweden. (Steel castings.) 


Kockums Jernverk, Kallinge, Sweden. (Steel castings.) 


MELBOURNE. 

Melbourne Iron and Steel Mills Pty., Lim., Brooklyn, 
Melbourne. (Steel ingots.) 

Ruwolt (Charles) Proprietary, Lim., Richmond, Mel- 
bourne. (Steel castings.) 

Steel Company of Australia, Coburg, Melbourne. 
(Steel castings.) 

Thompson’s Engineering & Pipe Co., Lim., Williame- 
town, Victoria. (Steel castings.) 
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MOBILE, ALA. 
ps aang Steel Corporation, Alabama City, Alabama, 
S.A, 


Tennessee Coal, Iron & Railroad Co., Birmingham, 


Ala., U.S.A. (Steel Works at Ensley, Ala., and 
Rolling Mills, also forgings, at Bessemer and Fairfield, 
Ala.) 

MONTREAL. 


Canadian Brake, Shoe & Foundry Co., Lim., Sherbrooke, 
Quebec, Canada. (S/eel castings.) 


Canadian Car and Foundry, Steel Foundry Division, 
Longue Pointe, Montreal, Canada. (Steel castings.) 


Canadian Tube and Steel Products, Lim., 5765, Hamilton 
Street, Montreal, P.Q., Canada. (Steel angles, bars 
and rivets.) 


Manitoba Rolling Mill Co., Lim., Winnipeg, Manitoba, 
Canada. (Steel billets, bars and sections.) 


Sorel Industries, Lim., Sorel, P.Q., Canada. (Steel 
ingots and forgings.) 

Sorel Steel Foundries, Lim., Sorel, P.Q., Canada. (Steel 
castings.) 


Steel Company of Canada, Hamilton, Ontario, Canada. 
Works at Montreal. (Bars and angles, steel plates and 
billets.) 

NAPLES. 

“Ilva Alti Forni e Acciaierie d’Italia: Head Office, 

Genoa. 
Stabilimento di Bagnoli. 
and bars.) 
Stabilimento di Torre Annunziata, Centrale. (Seel 
ingots, sections and bars.) 
NEW YORK. 

American Steel Foundries, Newark, N.J., U.S.A. 

(Steel castings.) 


NEWCASTLE, N.S.W. 
Broken Hill Proprietary Co., Lim., Iron and Steel 
Works, Newcastle, N.S.W. (Steel plaies, bars, 

sections and castings.) 


Comnionwealth Steel Co., Lim., Waratah, Newcastle, 
N.S.W. (Steel castings and forgings.) 
NEWPORT NEWS, VA. 
' Newport News = gre: & Dry Dock Co., Newport 
News, Va., U.S.A. (Steel castings and forgings.) 
OSLO. 
Christiania Spigerverk, Oslo. (Steel ingots and bars, also 
rivet bars.) 


Drammens Jernstoberi & Mekverksted A/S., Drammen. 
(Small steel castings.) 

Raufoss Ammunisjonsfabrikker, Raufoss. (Steel cast- 
ings.) 

Strommens Verksted, near Oslo. (Steel castings.) 


(Steel ingots, sections 
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PARIS. 
Aciéries et Ateliers de Grosse Forge, Maurice Dembiermont 
& Cie., Hautmont (Nord). (Steel forgings.) 


Compagnie des Forges et Aciéries de la Marine et 
d’ Homecourt, St. Chamond (Loire.) 


Fonderies, Forges et Aciéries de St. Etienne, St. Etienne. 


Forges et Ateliers de Constructions Electriques de 
Jeumont, Jeumont (Nord). (Steel castings.) 


Schneider & Co., Creusot. 


Société Anonyme d’Escaut & Meuse, Anzin (Nord). 
(Steel ingots and weldless rolled or drawn steel tubes.) 

Société Anonyme de la Fabrique de Fer de Mauberge, 
Louvroil (Nord). (Steel ingots and plates.) 

Société Anonyme des Etablissements Marrel Freres, 
Usine des Etaings, near Rive-de-Gier. 


Société Anonyme des Forges et Aciéries du Nord et de 
Est. 


Works at Hautmont. (Steel ingots and plates.) 


Works at Valenciennes. (Steel ingots, forgings, 
blooms, bars and sections.) 


Société Anonyme des Forges et Aciéries de Denain et 
d’Anzin, Denain (Nord). (Steel ingots, plates, sections 
and steel castings.) 


Société Anonyme des Hauts-Fourneaux, Forges et 
Acieries de Pompey, Usines de Pompey. (Steel ingots, 
plates, angles and round bars.) 


Société Anonyme des Laminoirs Hauts-Fourneaux, Forges 
& Fonderies de la Providence, Hautmont (Nord). 
(Steel ingots, plates and sections.) 

Société Anonyme Louvroil Montbard, Aulnoye (Nord). 
(Weldless rolled or drawn steel tubes.) 

Société des Aciéries de Longwy, Mont St. Martin 
(Meurthe & Moselle.) 

Wendel, les Petits Fils de Fois de, Usine “ Fenderie ”’, 
Hayange, Moselle. 


PHILADELPHIA, PA. 
Alan Wood Steel Company, Conshohocken and Ivy 
Rock, Pa., U.S.A. (Blooms, billets and thin plates.) 
Atlantic Steel Castings Co., Chester, Pa., U.S.A. 
(Steel castings.) 
Bethlehem Steel Co., Bethlehem, Pa., U.S.A. (Steel 
ingots, forgings, bars and sections.) 
Lebanon, Pa., U.S.A. (Rolling Mills for bars.) 
Steelton, Pa., U.S.A. (Steel forgings and castings.) 
Central Iron & Steel Co., Harrisburg, Pa., U.S.A. 
(Rolling Mills.) 
Crucible, Steel Castings Co., Lansdowne, Pa., U.S.A. 
(Steel castings.) 
Dodge Steel Company, Tacony, Philadelphia, Pa., U.S.A. 
(Small steel castings.) 
General Steel Castings Corporation, Eddystone, Pa., 
U.S.A. (Steel casitngs.) 
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PHILADELPHIA, PA.—continued. 


Lebanon Steel Foundry, Lebanon, Pa., U.S.A. (Small 
steel castings.) 


Lukens Steel Company, Coatesville, Pa., U.S.A. 

Midvale Company (The), Nicetown, Philadelphia, Pa., 
U.S.A. (Steel forgings.) 

Penn Steel Castings Corporation, Chester, Pa., U.S.A. 
(Steel castings.) 


Pennsylvania Forge Corporation, Tacony, Philadelphia, 
Pa., U.S.A. (Steel forgings.) 


Phoenix Iron Company (The), Phoenixville, Pa., U.S.A. 
(Sections and bars.) 


Standard Steel Works Co., Burnham, Mifflin County, 
Pa., U.S.A. (Steel castings and forgings.) 


Worth Steel Co., Claymont, Del., U.S.A. (Steel 
plates.) 
PITTSBURGH, PA. 
Allegheny Steel Company, Brackenridge, Pa., U.S.A. 
(Also steel castings.) 


American Locomotive Co., Railway Steel Spring Division. 
Latrobe, Pa., U.S.A. (Steel ingots.) 


Bethlehem Steel Co., Cambria Works, Johnstown, Pa., 
U.S.A. 


Carnegie-Ilinois Steel Corporation, Pittsburgh, Pa. 
U.S.A. 


Jones & Laughlin Steel Corporation, Pittsburgh, Pa., 
U.S.A. 


Mesta Machine Co., West Homestead, Pa., U.S.A. 
(Steel ingots, castings and forgings.) 

Oliver Iron & Steel Co., Pittsburgh, Pa., U.S.A. 
(Rolling Mills for bars.) 

Pittsburgh Crucibie Steel Co., Midland, Pa., U.S.A. 

Republic Steel Corporation, Cleveland, O., U.S.A. ; 
Youngstown Plant, Youngstown, O., U.S.A. 


Wheeling Steel Corporation, La Belle Works, Steuben- 
ville, O., U.S.A. 


Youngstown (The) Sheet & Tube Co., Youngstown, 

O., U.S.A. 
PORT NATAL, 

Dunswart Iron & Steel Works, Lim., Benoni, South 

Africa. (Steel castings, ingots, billets & small sections.) 

Iscor Vanderbyl Works, Plate Division, Houlkop, near 

Vereeniging, South Africa. (Rolling Mills for plates.) 
ROTTERDAM. 


Machine Fabriek Yzer-Staal & Metaal Gieterij (v/h Bak- 
ker & Co.), Ridderkerk. (Steel castings.) 


Nederlandsche Staalfabrieken (v/h J. M. Muinch Keizer), 
Utrecht, Holland. (Steel ingots, blooms, billets and 
castings ; also steel rivet bars.) 
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SAN FRANCISCO, CAL. 
Bethlehem Steel Corporation, South San Francisco, Cal., 
U.S.A. (Steel ingots, small sections, and bars.) 


Columbia Steel Company, Pittsburgh, Cal., U.S.A. 
(Steel castings.) 


Enterprise Engine & Foundry Co., South City, Cal., 
U.S.A. (Steel castings.) 


General Metals Corporation (Best Plant Division), 
Oakland, Cal., U.S.A. (Steel castings.) 


Pacific States Steel Corporation, Niles, Cal., U.S.A. 
(Steel ingots, sections and bars.) 


Pacific Steel Castings Co., Berkeley, Cal., U.S.A. (Steel 
castings.) 


SEATTLE, WASH. 


Olympic Steel Works, Seattle, Wash., U.S.A. (Steeé 
castings.) 


Bethlehem Steel Corporation, Seattle, Wash., U.S.A. 
(Sections and bars.) 


Northwest Steel Rolling Mills Inc., Seattle, Wash., 
U.S.A. (Steel ingots, small sections and bars.) 


Pacific Car & Foundry Co., Renton, Wash., U.S.A. 
(Steel castings.) 


Washington Iron Works, Seattle, Wash., U.S.A. 
(Steel castings.) 


SPLIT 
Zelezarna Jesenice, Jesenice, Yugoslavia. 


STOCKHOLM. 
Aktiebolaget Kanthal, Hallstahammar, Sweden. (feel 
castings.) 
Aktiebolag Svenska Jarnvagsverkstaderna, Linkoping, 
Sweden. (Steel castings.) 


Avesta Jernverks Aktiebolag, Avesta, Sweden. (Steel 
plates, sections and castings; also high pressure air 
receivers.) 


Boxholms Aktiebolag, Boxholm, Sweden. (Steel rivet 
bars.) 


Fagersta Bruks Aktiebolag, Fagersta, Sweden (Bruk- 
skoncernen). 


Works at Fagersta. (Steel blooms and billets.) 


Works at Forsbacka. (Steel blooms, billets, tubes 
and forged and rolled bars.) 


Works at Horndal , (Steel bars and angles.) 
Works at Osterbybruk. (Steel castings.) 


Hallstahammars Aktiebolag, Hallstahammar, Sweden. 
(Steel bars.) 

Kohlswa Jernyerks Aktiebolag. (Melting Furnaces 
Foundry, Forge and Rolling Mills for bars and small 
sections at Kolsva, Sweden.) 


SKF. Hofors Bruk, Hofors, Sweden. (Steel billets, bars 
and forgings and thick walled tubes.) 
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STOCKHOLM—continued. 


Sandvikens Jernverks Aktiebolag, Sandviken, Sweden. 
(Steel ingots, forgings, and steel tubes.) 


Smedjebackens Valsverks Aktiebolaget, Smedjebacken, 
Sweden. (Sfeel sections and castings.) 


Stora Kopparbergs Bergslags Aktiebolag, Falun, 
Sweden. (Steel Works at Domnarfvet.) (Sections of 
all sizes and plates up to 1} ins. thick ; steel castings.) 


Surahammars Bruks Aktiebolag, Surahammar, Sweden. 
(Forge and Rolling Mills, also steel castings.) 
SYDNEY, N.S.W. 


Australian Iron & Steel, Lim., Port Kembla, N.S.W. 
(Steel plates, bars, sections and forgings.) 


Bradford, Kendall, Lim., Alexandria, Sydney, N.S.W. 
(Steel castings.) 


Hadfields Steel Works Lim., Alexandria, Sydney, 
N.S.W. (Steel castings.) 


Industrial Steels Lim., Lidcombe, Sydney, N.S.W. 
(Steel castings.) 
TORONTO, ONTARIO. 


- Algoma Steel Corporation, Lim., Sault St. Marie, 
Ontario, Canada. (Steel billets, bars and angles.) 


Atlas Steels Lim., Welland, Ontario, Canada. (Steel 
ingots and bars.) 


Burlington Steel Co., Lim., Hamilton, Ontario, Canada. 
(Small sleel sections and bars.) 


Canada Foundries & Forgings, Lim., Welland, Ontario, 
Canada. (Steel forgings.) 


Dominion Foundries & Steel, Lim., Hamilton, Ontario, 
Canada. (Steel ingots, plates and castings.) 
Steel Company of Canada, Hamilton, Ontario, Canada. 
(Bars and angles, sleel plates and billets.) 
TRIESTE. 


“Tlva” Alti Forni e Acciaierie d’Italia: Head Office, 
Genoa. 


Stabilimento di Ilvania. (Steel ingots, billets and 
plates.) 


Stabilimento di Marghera. (Steel castings, also 
Rolling Mills for small sleel sections and bars.) 


Lonpon.— Seplember, 1947. 
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TRIESTE—continued. 
Societa Anonima Fonderie Officine di Gorizia, Gorizia. 
(Small steel castings.) 
VANCOUVER, B.C. 


A.1. Iron & Steel Foundry Lim., Vancouver, B.C., 
Canada. (Small steel castings.) 


Britannia Mining & Smelting Co., Lim., Britannia 
Beach, B.C., Canada. (Small steel castings.) 


Dominion Bridge Co., Lim., Calgary Rolling Mill 
Dept., Calgary, Alberta, Canada. (Sections and bars.) 


Manitoba Steel Foundries Lim., Selkirk, Manitoba, 
Canada. (Steel castings.) 


Nanaimo Foundry & Engineering Works, Lim., 
Nanaimo, B.C., Canada. (Small steel castings.) 


Reliance Foundry Co., Lim., Vancouver, B.C., Canada. 
(Steel castings.) 


Riverside Iron Works, Lim., Calgary, Alberta, Canada. 
(Steel castings.) 


Vancouver Engineering Works, Lim., Vancouver, B.C., 
Canada. (Steel castings.) 


Victoria Machinery Depot Co., Lim., Victoria, B.C., 
Canada. (Steel castings.) 


Vulcan Iron Works, Lim., Winnipeg, Manitoba, Canada. 
(Steel castings.) 


Westland Steel Foundry Lim., Vancouver, B.C., Canada. 
(Steel castings.) 


VIENNA. 


Oesterreichisch- Alpine Montangesellschaft, Vienna. 
Works at Donawitz, Styria. (Plales and sections.) 
Works at Kindberg, Styria. (Rolling Mills for 
small sections and bars.) 
WINTERTHUR. 


Société Anonyme des Aciéries ci-devant Georges 
Fischer, Schaffhouse, Switzerland. (Steel castings.) 


Société des Usines de Louis de Roll, Gerlafingen, 
Switzerland. (Steel ingots, round bars and forgings.) 


Sulzer Fréres, Société Anonyme, Winterthnr, Switzer- 
land. (Steel castings.) 


PROVING ESTABLISHMENTS. 


The following Proving Establishments are recognised by the Committee of Lloyd’s Register for the Testing of Anchors 
and Chains while licensed by the Board of Trade for that purpose :— 


NETHERTON (near Dudley)—Lloyd’s Proving House ........ 


CHESTER (Saltney)—Lloyd’s Proving House ................+ 
GLascow—Lloyd’s Proving House............sscsseseeseceeeeeeees 
CaRDIFF—Lloyd’s Proving House ............ssecseeeseneeneeeeees 
SuNDERLAND—Lloyd’s Proving House ..............ssseeeeeeeees 


CrapDLeEY HeatH—Lloyd’s Proving House ...........-+se.e+0e 


Penne eee eee ween eee eeeeeeeeeee 


ioascoaketuseesreccerces tents Superintendent, Mr. W. V. Norman. 
Low WaALKER-on-TynE—Lloyd’s Proving House............... 


Mr. R. J. Vogan. 
= Mr. 8. Bolton. 

Mr. L. L. Wright. 
Mr. F. W. Dovey. 


Mr. H. Murphy. 


The following Machines have been recognised by the Committee for the testing of Anchors and Chain Cables supplied to 
vessels of other than British Registry (see Section 39 of the Rules for Steel Vessels) :— 


All Proving Establishments in Germany and Japan which 
were on the approved list before the war have been omitted from 
the list which follows. 

In countries which were occupied by forces from these nations, 
information regarding the proving establishments is still 
incomplete and their names have only been included if inspection 
has been carried out since the war. 


AUSTRALIA ...... Falkiner Machinery Co., Proprietary, 
Lim., South Brisbane, Queensland (for 
testing Chains up to 100 tons). 


BELGIUM ......00. Adh. Demanet, Gosselies, Belgium (for test- 
ing chains up to 78 tons). 
OUNADAss + 720000. Thos. Davidson Manufacturing Co., Lim., 
Turcot, Montreal. 
ee ees cisco Canada Chain & Forge Co., Lim., Granville 
Island, Vancouver, B.C. 
Ho akan Dominion Chain Co., Lim., Niagara Falls, 
Ontario. 
au hsseace sarees McKinnon-Columbus Chain, Lim., St. 
Catherine’s, Ontario. 
FRANCE cccocccassas Etablissement Sirot-Mestreit, St. Amand- 
les-Eaux (Nord). 
Hh .  eassisetinns Société Anonyme des Chaineries de St. 


Amand-les-Kaux, Etablissements Doré- 
mieux Fils & Cie., St. Amand-les-Eaux 
(Nord). 


HOLLAND ...... -«» Koninklijke Nederlandsche Grofsmederij, 
Leiden. 
" ssoseeees N.V. Anker- & Ketting-Industrie “Schiedam” 


(Managing Director—P. Th. Verhoeff), 
Schiedam. 


PAU Nec acsspseareste Acciaieria e Ferriera del Caleotto8.p.A., Lecco. 
oy aawdaseesues Societa Pignone, Works at Leghorn. Head 
Office at Florence. 
DEMING gases ceceuers Forjas de San Martin de Pedro Framis, 
Barcelona (for testing Chains up to 
16 tons). 
Fei aa agen eet Hijos di Vicinay, 8S. en C., Ochandiano, 
Vizcaya. 
ee RAEI E Cadenas y Forjados, S.A. 
BWEDEN cer esecsnees Gunnebo Bruks Nya Aktiebolag, Vistervik 
(for testing Chains up to 20 tons). 
sn awasebeceese Ljusne Woxna Aktiebolag, Ljusne. 
ue Ueeeseteseues Orsa Kattingfabrik, Orsa (for testing Chains 
up to 30 tons). 
ja. @ ivesedeseceed Ramniis Bruks Aktiebolag, Ramniis. 
ol eer par Statens Profningsanstalt (Government 


Establishment), Stockholm. 


Unrrep States... American Chain Co., Braddock, near 
Pittsburgh, Pa.; and York, Pa. (for 
testing Chains up to 22 tons). 

... Baldt Anchor, Chain and Forge Division of 
the Boston Metals Co., Chester, Pa. 

. Bellingham Chain & Forge Co., South 
Bellingham, Wash. 

. Buckeye Steel Castings Co., Columbus, Ohio 
(for breaking tests on Chain Cables only). 

... Carroll Chain Co., Columbus, Ohio. 

.. Cleveland Chain & Manufacturing Co., 
Cleveland, Ohio. 
. Columbia Steel Co., Lim., Pittsburgh, Cal. 
(for the testing of Anchors only). 
ey » ++ Continental Chain Corporation, Fieldsboro, 
\s 


320 


UNITED STATES... 


(Cont.) 


” 


” 


LLOYD’S REGISTER OF SHIPPING. 


General Steel Castings Corporation, Eddy- 
stone, Pa. (for the testing of Anchors only). 


..- Jobnson-Farmer Chain Co., Lebanon, Pa. 
..- Jones & Laughlin Steel Co., Pittsburgh, Pa. 
. Knoxville Iron Co., Knoxville, Tenn. 
- National Erie Co., Erie, Pa. (for the testing 


of Anchors only). 


- National Malleable and Steel Castings Co., 


Sharon, Pa. 


. Penn Steel Castings Corporation, Chester, 


Pa. (for the testing of Anchors only). 


UnITED STATES... 


( Cont.) 


” 


. United 


Portland Chain Manufacturing Co., Portland, 
Or. 


..- Round California Chain Corporation, Lim., 


South San Francisco, California. 


. Seattle Chain Co., 6921, East Marginal 


Way, Seattle, Wash. 


. Taylor (S. G.) Chain Company, Hammond, 


Indiana. 


States Chain & Forging Co., 
Pittsburgh, Pa. 


. Woodhouse Chain Works, Trenton, N.J. 


N.B.—Vessels supplied with Anchors and Chain Cables tested at any of the Establishments in the foregoing lists 
will have the notation of “ Lloyd’s A.&.C.P.” in the Register Book, provided that in the case of machines outside Great 
Britain and Ireland the tests are carried out under the supervision of a Surveyor to the Society. 


Lonpon.—Seplember, 1947. 


By order of the Committee, 


P. E. CLEMENT, 


Secretary. 
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LIST OF TABLES. 


Page Table ; 
1 Kets, Srems aNp STERNFRAMES~... ae. 325 23. “Lone” SuperstRucTURES.—Complete Super- 
2 Sipe Framiva.—Full Scantling Vessels—Flush structure Vessels 
Deck 326 24 Srringer ANGLES 
‘ : 6 =| ” ; 
24 Sipe Framinc.—Full Scantling Single Deck 25 “SHorT” SUPERSTRUCTURES 
Vessels—100 Per Cent Superstructure 332 26 Lower Decks * nee 
3 Sipe Framime.—Full Scantling Vessels— 27 BULKHEAD STIFFENERS BRACKETED 
Flush Deck 338 28 BuLkaeap Stirrensrs LueGED 
384 Sipe Framina.—Full Scantling Vessels—100 29 Burxneap Srirrenens, Tues ... 
Per Cent Superstructure 348 30 ATTACHMENTS FOR STIFFENERS 
4 Sipe Framine.—Complete Superstructure Vessels 358 81 Bunkueap Pratine 
S rn . 
PaNTING ARRANGEMENTS.—Deep Frames and 82 TUNNEL STIFFENERS  ... as Ey es 
Intercostal Stringers 368 | 33 Horizonran GrrpeRS IN Orn Furew TANKS 
6 Dovsie Borroms 370 34 Vertical STIFFENERS ON BounpaRy BULK- 
D x HEADS OF Oi, FUEL BUNKERS AND DEEP 
7 Dovs.e Botrrom Bracket Fuoors ... rr ee: Warer Bannast Tanks a ia ee 
74 Dovusie Bottoms.—Details of Bracket Floors... 373 35 Non-WaATEeRTIGHT BULKHEADS 
7B STIFFENING WATERTIGHT FLOORS IN | 36 Hatch Wres 
Dousie Borroms S¥G) 37 EqQuivaLent SEcTIONS eo fee Se 
8 Dovsie Borrom ATTACHMENTS 374 | 388 Rivetine.—Diameters and Spacing of Rivets... 
9 Froors 1x Sincue Borrom VESSELs ... .. 376 | 389 Riverme or Enp Laps anp Seams . 
. Ba : 
10 KweExsons IN Sinan Bottom VEssELs ey yo ” go = of Rivets in Beams of 
ating ... 
11 Kegnsons ww Tues 377 41 Ruppers, DIAMETER 
12 BEAMS Frrrep TO EVERY FRAME one eee 378 42 RupDDERS, CouUPLINGS 
138 Beams Fitrep To ALTERNATE FRAMES mee ese 43 RuppErs, SINGLE PLaTE 
14 Pitiars Ciosety Spacep 886 44 Ruppers, Dousne PLatE res 
15 Pincars WipELy SPAcep 388 45 QUADRANTS AND TILLERS 
| r 
154 Pinnars WipeLy Spacep Son in “TWEEN | 46 Bouren Quaprants AND TILLERS 
DEcKs ... 895 47 Masts oF Stream VESSELS 
16 Deck GirDERS, ANGLES AND CHANNELS ... 396 | 48 Strays To Masrs or STREAMERS ... aed oe 
17 Deck Girpers, Bune ANGLES... ... 398 | 49 Masts anp Bowsprits or Satine VESsELSs 
18 Swen. Pratinc.—Full Scantling Vessels  ... 401 50 Yarps and Topmasts oF Satin VESSELS ... 
19 Suet, PLAtinc.—Complete  Superstructure 51 Sranpine Riaaine or Sainine Vessets —... 
Vessels ... Ane ‘ 403 52 ANCHOR CRANES... as aa sas aS 
20 Torsipes.—Full Scantling Vessels ae .. 404 | 53 Equipment For STEAM VESSELS 
21 Torsipes.—Complete Superstructure Vessels ... 414 | 54 EQuipMeNnT For SaiLina VESSELS... 
22 “Lona” SupersrRucTuRES.—Full Scantling | 55 Equipment For Tuas 
Vessels .., eee is xs + 424) 56 RENEWAL OF CHAIN CaBLES 


330 


Page 


428 
432 
433 
434 
435 
438 
441 
441 
442 
442 
443 


444 
445 
446 
448 
449 
450 


451 
452 
453 
455 
456 
457 
458 
459 
459 
460 
461 
462 
465 
466 
4168 
470 
470 


The scantlings of sectional materials used in 
the Tables are British Standard Sections. 
. Where it is proposed to use sectional materials 
complying with the revised British Standards 
described on pages 527-529 of the Rules, the 
Committee will be prepared to accept scantlings 
for such sections on the basis of equivalent 


strength. 
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KEELS, STEMS and STERNFRAMES. TABLE 1 
FIRST LONGITUDINAL | STERNFRAMES 
paper ren BAR | eo WITH APERTURES. 
Lx D | STEMS, WITHOUT ‘ 
= =e —— ote APERTURES : oe =v 
. wee rae enn Toman | ; Stern Post. Rudder Post. 
Inches. | Inches. Inches. Inches. Inches. 
1000 3 5b xX 1 5} x 1 bt x 2} 5 x 2} 
1500 64 x 14 5} x 14 5} x 14 5k x 23 | bEx 2 
Pane 2 7 pare Lr. ome ‘- om poet: eee ae | 
| 
2000 7 x1} 6 x1} 6 x14 5} x 3h 5k x 638} 
2500 3000 7 x 14 6+ x 13 6} x 14 6 x 34 53 x = 8f 
eas ) Fs ee eae 
3000 3500 7k x 14 6hxik 64 x 2 6t x 44 53x 44 
——— —= - “ =. - = iets wa - ane — — 
3500 4000 7k x 2 6¢ x 18 | 64 x 2} 64 x 44 5} x 44 
| } 
oD baa | ee eae 
4000 | 4500 74 Xx 24 7 x 14 7 x2h 63 x 5 8. 2X5 
oe —— a —— = Soe ee te te eS | se Pee = “= ew es 
4500 5000 73 x 23 ax 7h x 28 7 x 5} 6t x 54 
_————— —— pos = ee — ~ - ' = -- - —_-- 
5000 6000 st x 28 Ax2 7k x Qh hx bk 63 x 5h 
= z wat a a —— = = * a -—-| — at a 
6000 7000 8h x 2h 73 x 2h 8 xX 26 83 X 54 74x 5k 
2 = - i—_——— = SSS — 
7000 8500 9 x 28 8 x 2} 9 x 28 9 x 53 | 8 Xx 55 
ae a g : Loree . s 
8500 10000 10 x 28 sh xat | 9} x 23 93 x 6} 8) x 6 
10000 12000 104 x 23 9 x2 | 10 x 2% iC «7 5 Oe 7 
12000 14000 x2 ox 2h | 104 x8 9 x 7h 
| 
ee — —_ | —-——$—$——— 
14000 16500 10 x 28 | 10} x 3t 9 x 8 
16500 19000 10h x23 | ll x 8% 9x 9 
19000 22000 ll x 23 114 x 384 10 x 9 
22000 26000 11 x 3h 11} x 33 10} x 10 
26000 30000 114 x 3} 12 x 3% 11 X 103 
34000 12 x 3} 12 x4 124 x 11 Lt | Xp 
38000 12 x 3} 12 x 4} 13 x 113 114 x 114 


Liorb’s REGISTER OF Supping, Lonpon.—13ih July, 1922. 
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TABLE = 


(SEE CONTINUATION.) 


SIDE FRAMING. 2 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


FRAME © TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
D SPACING.| FRAMING. PEAKS. = ha pe) eee l ray are , 
j | Feet, Feet, Feet. Feet, Feet, 
8 10 12 | 13 14 
a 5 = | = = 
Feet, Inches. Inches, Inches, Inches. Inches, | Inches. Inches, 
Frames 
} Reversed frames ... } 
10 4 Sie 
Depth of framing | 
| | | 
| « Angle frames .. .. 4 X2hx-26 4 x2hx-28 4 x2hx-30 4 xX2hx-32 4 X38 X-32 
| 
Ae fa x} le 8 ~ a 
| Ba ers 
| Reversed frames al | 
a) st | 
| | Depth of framing | 
| “Angleframes.. .. 4 X2kx-28 4 X2kx-30 4 xX2hx-32 4 x2kx-34 4 X83 x-84 4 X83 X-36 
St ta Pr ee 
| Fenians wf 2k x Qh x -24 2h x 2h x +26 
» Fventen bau” .| Qhxokx-24 | 2x 2hx-26 
12 | 214 | 
| Depth of framing " 24 24 
Angleframes .. .. 4 X24 X30 4 x2hx-34 44x83 x-32 44X83 X-84 5 x8 x-80 
a ER Se E: 
| Frames 3 x2hx-24 3 x2hx-26 8 x 2hx-28 
ve PU | ese meena 24 x 24 x -24 24 x 24 x -26 2h x 2h x -28 
Depth of framing z 3 | 8 3 
Angieframes .. .. 4 X 2hX-B4 4x3 x-32 5 x8 x-B4 | 5 x8 x-88 5x3 X-B4 
| 
= ome | —- 
Frames 24 x 24 x -26 8 x8 x-28 8 x8 x-28 3 x8 x-30 
ral e Reversed frames ... 24 X 24 X -26 2h x 2h x -28 3 x 2hx-28 3 x2hx-30 
Depth of framing ... 24 3 34 | 34 
| angiotrames .. ..| 44X38 X-88 BhXS x-34 BEx3 x-40 6 x8 x-36 
= ———$———$$—$____—_ — ata eee E “ = ed a Se 
Frames... ..| 3 X24X-26 3 X38 X-28 3 x3 x-30 | 8 X38 x-32 
15 | 22} Reversed frames ... 2h x 24 x -26 3 x 24 x -28 3 x 24 x-80 | 8x 2h x +82 
| Depth of framing .. 3 3h 3h 34 
| Angleframes.. ..| 5 X38 X-38 | 5x8 x-40 6 X8 x-36 | 64x38 x-B4 
| | 
= 1 aay eee ee 5 ied | er é rc 
| Frames | 8hx2hx-26 | 8 X8 x-82 8 x8 xX-34 
| Reversed frames .. 24 X 24 X -26 | 8 x24 x-32 3 X38 xX-B4 
16 224 ax} | 4 
Depth of framing .. 34 | 34 34 
) Angle or bulb 
| angleframes O4X3 X-36 | | 64X38 x-34 54x38 X-32 


| } 
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SIDE FRAMING. 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. 


TABLE 2& 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 


FRAME TYPE OF 
D SPACING. FRAMING. | == =e ei. - E 
Feet, Feet, Feet, Feet. Feet, Feet, 
15 16 17 18 19 20 
a — = Sa = _ — a — — 
Feet, Inches. Inches, Inches, Inches, Inches. Inches, Inches, 
Frames * 
| { 
Reversed frames Al 
10 21 
Depth of framing .| 
Angle frames .. -| 
= : | wee Bh} J i i - 
Frames 
Reversed frames .. | 
11 214 
| Depth of framing ..| 
| 
Angle frames .. . 
a |— 4— - | 
| | 
Frames .| 8B X2hx-26 
| | 
| Reversed frames .| 2h x 2k X +26 
12 21h | | 
| Depth of framing .. 3 
Angieframes.. .. 5 X3 X-38 
| | Frames es 3 xX 24 X +28 3 xX 25 x 80 
| Reversed frames .. 3 X24 X-28 3 x2}x-30 
13: i) 22" 
| Depth of framing .. 3} 34 | 
| Angle frames .. .. 54 x3 x-40 6 X3 X-36 
wan eenrien aaa = 
Frames 3 X38 x-32 3X3 Xx-82 
| | | 
| Reversed frames a} 48 x 2h x +32 3 X38 X-32 
14 22) | 
| Depth of framing ..| 34 34 
| | tia chew nuns 64 x3 xX+34 54 x3 x-28 
= {a : a 
| Frames 8 x3 x-32 84x3 x-32 34x38 x-82 
Revebanind 1 68 08: 2888 3X3 x-82 Bhx3 X-32 
16 | 224 | 
| Depth of framing ., 3} 4 44 
| 
Bulb angle frames.| 54X3 X-28 5kx38 x-40 | 6 X8 X:38 
Bec: | as pe ian 8 mae 
gee sc ; 85x3 x-30 34x38 x-32 34X3 X-86 4X3 X36 
nA \ Reversed frames ..| 3 X3 X-30 8hx3 x-32 3hxX3 X36 | 38kxX3 x36 
224 
| Depth of framing ... 4 4 4h 45 5 
| jradanesionn 3 5k x3 x-34 5} x3 x-40 6 x8 x-38 | 64x3 x-32 GhxX3 x-44 
es ee Sl ee, ee ee a a 
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SIDE FRAMING. — TABLE 2 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. (SEE CONTINUATION.) 
| DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
FRAME TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDR. 
SPACING. FRAMING. PEAKE. 
Feet. Feet. Feet. Feet. Feet, 
14 15 16 17 18 
Inches, Inches. Inches, Inches, Inches. Inchea. Inches. 
Frames, .. ..| 39 X24X-28 | 34x8 x-30 | 34x8x-32 34 x3x-32 | 34x8x-36 | 4 x8x-84 
og | Reversed frames .. 24x24x-28 | 3 x3 x-30 | 3 x8x-82 84x8x-32 | 3kx3x-86 | 84x8x-34 
Depth of framing.. 34 4 4 44 44 5 
Ansie sagie frames) S}X3X-40 | 5x3 x-34 | 54xBX-40 | 6 XBX-B8 | 6hxXBX-B2 | 6hX3X-38 
Frames .. .. «| 84 X24X-28 4 x8x-32 | 4 x8x-B4 | 4 X38x-34 | 45x3X-32 
- Reversed frames ..| 3 x24 Xx -26 3 x8x-23 8 x8x-34 | 8)x3x-34 | 34x3x-32 
Depth of framing.. 4 4h 44 5 5h 
| Angle or bulb 
| angle frames} § X38 X-38 6 x38x-38 6 X3x-42 | 64x3x-38 | 64x3x-46 
Frames... .. «|; 3EX3 X28 4 X3x-B4 | 4bxX3xX-32 | 44x3Xx-36 
* Reversed frames ..| 3 x 2h x -28 | 84x8x-B4 34 x 3 Xx -32 33 X83 x -36 
Depth of framing.. 4 5 54 5} 
Angle or bulb 
angle frames) 64 x3 Xx +34 64x3x-38 | 64x3x-46 7 x3x-40 
Frames .. .. ..| 84X3 X-30 44X3X-38 | 44x3x-40 
‘en Reversed frames ..| 3 x 24 x -30 4 X3X-38 4 x3x-40 
| Depth of framing. 4 5} 54 
Angle or bulb 
angle frames! 64X38 Xx -86 7 X3x-44 74 x8 X-36 
i wes 
Frames 8} x8 x-B0 4h X3 xX -42 
me Reversed frames ... 38 X83 x -+3() | 44x8x-42 | 
Depth of framing.. 4 6 
Bulbangle frames | 54X83 xX -34 8 xX3X-38 | 
aa ss oe ial ao 
oo ree 34 x3 X +82 
Reversed frames ..| 3 x38 x-82 { | 
24 ‘ } | 
Depth of framing..| 4 | | 
Bulb angle frames.) 543 x -40 
— 2 Meson esd a MA | : ‘ ey dee a 
Frames ww. | 84X83 X +34 | 
| Reversed frames | 8 x3 x-84 
244 
Depth of framing.. 4 
| 
Bulb angle frames... § X38 X-3() | ; | 84x 3 x -46 


SIDE FRAMING. 
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FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. 


TABLE rd 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


D FRAME | TYPE OF BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS TO DECK AT SIDE. 
| SPACING. FRAMING. es a a ead me aa Feet, 
| 20 21 22 23 24 25 26 
Feet, Inches, Inches, Inches. Inches. Tnches. Inches, Inches. Inches, 
vids 4) X 3x38 | 
| ] : | 
17 in Reversed frames... 4 X3X-38 
Depth of framing.. 5} 
Bulb angle frames..| 7 X3Xx-44 
| 
Seal Bee ee = = made ———— — 
| Frames | 44x3x-38 5 x3x-88 
Reversed frames ..| 44 X 3X +38 44 x3 x-88 
18 28 
Depth of framing.. 6 64 
Bulb angle frames.. 7 x8x-40 8 X3xX-38 
Frames 44 x3 x-40 5 X8x-40 | 5 x3 x-40 
Reversed frames .. 44 x38x-40 44 x3 x-40 5 x8 x-40 | 
19 234 
Depth of framing.. 6 64 7 
Bulb angle frames... 74 x 3 x -42 8x3x-40 8 X8 xX-52 
| | : 
| Frames 5 X3x-38 | 5 x3x-42 | 5 x3 x-42 | 54xX8X-42 
a ; Reversed frames ..| 4hX3X-38 | 4$x3x-42 | 5 X83 x-42 | 5 XBX-42 
23 
Depth of framing.. 6} 64 7 74 
Bulb angle frames... 8 3X -38 8 x8x-44 | 8x8 x-42 | 84x3x-52 
Frames 5 X3x-42 5 x8x-42 | 5EXS x-40 | 5RXBX-42 | 6 XB X-44 
4 , Reversed frames ..| 44 x 3X -42 5 x3x-42 | 5 x8 x-40 | 54x8x-42 | 55X3 x-44 
4 
Depth of framing...) 6} 7 74 8 84 
| : . 
| Bulb angle frames... 8 x3 X-44 3k x3x-42 8k x8 x-48 9 X3x-48 9 x 3} x48 
| Frames 5 X3x-44 5kxX3x-42 | 5EXB K-40 | 5EXBX-44 | 6 KB X46 | 6 XB K-46 
es Reversed frames... 5 X3X-44 5 X3xX-42 BEX3 x-40 | 54xSBx-44 | 5X3 x-46 | 6 XB X-46 
24 CO 
Depth of framing.. 7 7% 8 8 8} 9 
Bulb angleframes..| 84 x 3 X -46 8k x 3x -52 9 x8 x-42 9 X3xX-50 94 X 35 x-50 | 10 x 34 X48 
Frames 54 X38 x -44 5xX3x-44 | 6 XB x-44 
Reversed frames... 5 X3X-44 5} x3x-44 54 XB xX-44 
23 | 244 | | 
Depth of framing.. 7 8 8} 
Bulb angle frames..| 9 X8xX-42 9 X8X-50 9% x 34 xX -48 


24 


25 


26 


| FRAME 
SPACING. 


TYPE OF 
FRAMING. 


FRAMING IN 
PEAKS. 


Inches, 


25 


27 


28 


PYAMiGl.. <6: a 64 


} 
Reversed frames .. 


Depth of framing .. 


| Bulb angle frames, || 


SPRING. cc. Se Fel 
Reversed frames ‘a 
Depth of framing ..| 


Bulb angle frames... 


Frames.. . 


Reversed frames ., 


Depth of framing .. 


Bulb angle frames,, 
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SIDE FRAMING. 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. 


Feet. 


21 


Inches, 

6 X8x-42 
5 X3x-42 
8 
9 X8x-46 


Inches. 


6 X3 x-42 


54x38 x-42 


8h 


94 x 84 x +44 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDB. 


TABLE 2 
(SEE CONTINUATION.) 


Feet, 


23 


Inches, 


6 X38 xX-42 
6 x8hx-42 


9 
10 x8}x 


6 x8 x-46 


54xX8 X-46 


84 


94 x 8h x -50 


My Sr es | 


Reversed frames .. 


Depth of framing .. 


Bulb angle frames } 


oa) elie 


| Frames.. .. .. 2 
Reversed frames .. 
Depth of framing .. 


Bulb angle frames.. 


Reversed frames ., 
Depth of framing .. 


| 
Bulb angle frames, ,| 


50 


6 x38 x-46 64x38 x46 
6 X8hx-46 6 x3hx-46 
9 94 
104 x 34 x -46 104 x 84 x -54 


4 X3X-36 6 X34 x-46 64 x 34 x -46 64 X 84 x -46 
8 X38X-36 6 X3hx-46 6 X38) x-46 64 x 84 x -46 
4h 9 94 10 
64 X 8 X +32 104 x 34 x -46 104 x 34 x +54 11 x8hx-50 
4k xX 3 Xx-36 64 X 34 Xx 46 64 X 34 x -48 
3 X8X-38 | 64 x 34 X +46 64 x Bh x +48 
44 | 10 10 
64 X38 x -36 | 11 x3}x-50 11 x8}x-56 

| 
44x 3x -86 7 x8hx-48 
8 XBX-36 64 x 8h x -48 
5 104 
64x38 x-44 114 x 84 Xx -50 


5 X8X-36 
3 X8X-86 
54 


7 X3x-40 


Reversed frames .. 


| Depth of framing .. 


Bulb angle frames .. 
| ' 


5} x3 x-38 
8 x3x-38 
5h 


7 X3x-44 


| DEPTH (da) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
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SIDE FRAMING. 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. 


Channel frames 


12x 84x 34x-56|/12x4 x4 x-52 


Luoyp’s Register or SHrpprne, Lonpon.—25th June, 1925. 


TABLE 2 
(CONCLUDED.) 


12x4 x4 x-b6 


13 x4x4xX-50 


D FRAME TYPE OF ae an 7 a ri 
SPACING. FRAMING. Feet, Feet, Feet. Feet, Feet, Feet, 
25 26 | 27 28 29 30 
Feet, Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
} 
Frames... .. .. «| 
| Reversed frames .. 
24 25 | 
Depth of framing .. 
Bulb angle frames.. | 
Frames... 
Reversed frames .. 
25 254 
Depth of framing ..| 
Bulb angle sil: 
— t 
Frames.. .. .. ..| 64 x 34 x -50 
| Reversed frames ..| 64 X 34 x -50 | 
26 26 | | | 
Depth of framing .. 10 | 
Bulb angle frames... 114 x 34 xX -48 
| Frames.. .. .. ..! TEM 34 xX 48 Tae 34 X 52 
Reversed frames ... 6} x 34 x -48 7 x3hx-52 
27 26% | 
| Depth of framing “ 103 103 
| Bulb angle frames..| J 1} x 34 x -50 12 x34x-48 
| 
The se | 
Frames.. .. .. «| 7 X8hX-+52 7h X 84 X-52 74 X 84 X52 
| { 
Reversed frames ..| ite’ 34 X52 TX 33 X +52 7h x 3h x +52 
28 rH) 
Depth of framing .. 104 ll 1 14 
Bulb angle frames.. 12 X34 X-48 12 x3}x-58 12 x3hx-66 
Frames... .. .f 7X B4X +52 Th x Bh x +52 8 x3hx-52 8 X3}Xx-52 
, Reversed frames | Tax 34 xX +52 74 x 34 Xx -52 74 x 33 X +52 8 xX 33 X52 
29 27 
Depth of framing .. 11 i} 14 12 124 
| Bulb angle or 
channel frames 12 X 34X56 12 x3hx-66 |12x3}x8}x-56/12x4 x4 x-52 
Frames... .. 8 x3hx-52 | 8 x3hx-52 8 x3hx-54 8} X 3h X-54 
Reversed frames ..| 7 O6 33 xX +52 | 8 &X 3} x -52 8 X 3} xX 54 8 xX 3h x +54 
30 28 
| Depth of framing .. 12 124 123 13 
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SIDE FRAMING. 
FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


TABLE 2a 
(SEE CONTINUATION.) 


FRAME 
SPACING. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 


Feet, 


Feet, 


10 


Feet, 
12 


Feet. 
13 


Depth of framing . 


Frames 


— 


Frames 


| 


| 
| Angle frames .. .. 


4 x2hx-28 


Inches, 


4 X2hx-82 


Reversed frames .. 


Depth of framing .. 


| Angle frames .. .. 


4 x24 x-30 


4X8 x-36 


Inohes, 


4 X8 X-36 


Inches, 


Feet, 


2k x 2h x -26 
26 


Reversed frames .. 


214 


| Depth of framing .. 
| 


| Angle frames .. ..| 


4bxX8 x-84 


3 xX2kx-26 
24 x 24 x -26 
3 


5 X38 X-38 


3 x2bx-28 
3 x2hx-28 
34 


5}x3 x-40 


—— ae 


22 


| Frames 
| 


Angle frames .. .. 


Reversed frames .. 


Depth of framing ..- 


4x8 X-B4 


2h x 24 x -28 
2h x 2k x -28 
2b 


4yx3 x-40 


3X3 X-26 


8X3 X-26 


| Frames 


Reversed frames .. 


Angle frames ., 


Depth of framing .. 


8 x2kx-26 
2h x 24 x +26 
3 


5X8 xf 


a 


Frames 


Reversed frames 


Angle or bulb 


Reversed frames .. 


| Depth of framing . 


Angle or bulb 


angle frames, 


| Depth of framing , 


angle frames 


| 

' 
Pee 
| 


(BEX 2h x- 


| 2h x 24 x- 


. 3h 


54X38 Xx: 


34 x 24 x: 


3 x2hx- 


| 4 


6 X3 X-36 


64x38 X-38 


3X3 X-84 
3 X38 X-34 
3h 
5x3 X-32 


34x38 x-82 
8 x8 x-82 
4 


5} x8 x-40 


FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 
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SIDE FRAMING. 


TABLE Ba 
(SEE CONTINUATION.) 


| | 
| TYPE oF 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 


D FRAME | 
Pee) ee, | Feet, Feet. Feet, Feet, Feet. Feet, 
15 16 are 18 19 20 
Feet, Inches, | Inches. Inches. Inches. Inches. Inches, Inches. 
| Frames 
| Reversed frames .. 
10 21 | 
Depth of framing .. 
| Angle frames .. .. 
| ae 
Frames 
' 
| Reversed frames .. 
it | oh | 
Depth of framing .. 
Angle frames .. .. 
| Frames 8 x24 x-30 
Reversed frames ..| 3 X24X-30 
12 214 
Depth of framing .. 3h 
| Angle frames .. ..| 54X38 X-42 
ne 
| Frames 8 X3 x-+30 
| | Reversed frames ..| 3 X38 X-30 3X8 X32 
138 22 
Depth of framing .. 34 34 
| Ane Sngte framed 55xX3 x-28 
5 oe —_ = 
| Lined 84xB x-32 B4x8 X-36 
| Reversed frames .f 3 X3 X-34 8 X3 x-32 3 X38 X-:36 
14 ry) ae 
| Depth of framing ., 34 4 4 
| Bulb angle frames.. 5} x38 x-82 5} x3 x-40 6 X38 X-34 
| Frames 384x3 x-32 8hx3 x-32 35xX3 xX-36 4 X38 X-34 
a ae | Reversed frames ..| 3 X3 X-+32 34x38 x-32 34x38 X-36 35X38 x-84 
| Diapedi ot drainer. 4 4} | 4} 5 
Bulb angle frames..| 54X38 X-+40 6 X38 x-38 64x38 x-82 64x38 Xx-38 
| wrames 34x38 x-32 3hx8 Xx-36 4X8 x-84 4X8 X-34 4kx3 x-40 
a. Reversed frames ..| 35%X3 X-32 8hx3 x-36 34x38 xX-84 4 X83 X-84 4 x8 x-40 
Depth of framing .. 44 4} 5 5} 54 
| Bulb angle frames... 6 X38 X-38 64x3 x-32 65x3 x-38 7 X38 X-36 74x38 x-36 


FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 
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SIDE FRAMING. 


TABLE Za 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 


D | FRAME TYPE OF FRAMING IN i 3 
— | le = # Feet. Feet. Feet, pt Scan Feet. Feet, 
14 15 16 17 18 19 
Feet. Inches. Inches, Inches. Inches. Inches. Inches. Inches, 
| | 
Frames ; 34X38 x +32 34 x 3.x +86 4 X3x-34 | 4 X8Xx-34 | 44xX3x-38 | 5 X38 X-38 
| | 
o Be | Reversed frames .. 8kx3x-32 | 34x3x-36 | 3hx8x-34 | 4 x3x-34 | 4 xBX-B8 | 4 XB X-38 
| Depth of framing..| 4h 4} 5 5} 5} 6 
A 
SPOS Sake tremdel 6 X8X-38 | 6YXBX-B2 | ChxBxX-B8 | 7 XBX-B6 | 7 X3X-44 | 7HXB X-40 
p> 3 mui | =o 
| “Frames... 4 x8x-32 | 4 x8x-34 | 4bx3x-88 | 5 XBX-38 | 5 XB x-42 
oh ee | Reversed frames .. 4 x8x-32 | 4 x8x-34 | 4 x8x-38 | 4 X3X-BB | 4 XB X42 
| Depth of framing .. 4 5} 54 5} 6 6 
| | 
p Bam eeain feemes... 55 x3 x34 635 X3X-46 7 X3X-36 7 X3xX-44 74x3x-40 8 X38 X-88 
aered;! | 7 
| Frames 8hxB x-32 4hx3x-86 | 5 x8x-38 | 5 XB3x-42 | 5 XB x42 
ta OT commana | 3X8 X-82 4 x3x-86 | 4 x8x-38 | 4 x3x-42 | 44xB x-42 
Depth of framing... 4 6 6 6 64 
Bulb angleframes.. 54X38 X-40 74X3x-36 | 74x3x-40 | 8 X3X-38 | 8 X38 X44 
eS Ee 
Frames 3hx8 x-84 5 x8x-38 | 5 x3x-42 | 5 xB x-42 
— a | Reversed frames... 8 X3 X-34 4kx8x-38 | 44x3x-38 | 5 x8 x-42 
Depth of framing. ; 4 6} 64 7 
| |Butbangleframes.. § x3 X-80 | 8 XBX-38 | 8 XBX-44 | BhXB X-42 
| e * 
Frames 4X8 x-32 5 xX8x-44 | 54x38 x-42 
Reversed frames .. 8 x38 x-82 5 X3x-44 5 X83 x-42 
21 | 24 
| Depth of framing.. 44 7 74 
| 
Bulb angle frames... § X3 X-+38 84xX3x-46 | 8kx3 x-52 
eee | . ae : 
| Frames 4 x3 x-34 5X3 x-44 
| Reversed frames... 3 X3 X-34 5RX3 x-44 
= | - | Depth of framin; | 
e.. 44 8 
| | 
Bulb angle frames.. §@ X38 X-42 | 9 x8 x-50 
oa el ARN IR] ic 5 Oe | : ae | 
be Pt | 44x83 x-34 6 X3 x-42 
| Reversed frames a 3 x3 x-34 | 5x8 x-42 
23 | 24 | | | 
Depth of framing.. 5 | | } 8} 
| | | | 
| Bulb angle frames... 64 x3 x-88 9 x oF x44 
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SIDE FRAMING. TABLE Ba 
FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (SEE CONTINUATION.) 


| DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 


D FRAME | TYPE OF = 
SPACING. FRAMING. ais | Sy Feet, | Feet. Feet. Feet. Feet. 
20 21 22 23 24 25 26 
—_—— a -_ — — | —_—__— —— — LT ee 
Feet. Inches, | Inches. Inches, Inches. Inches. Inches. Inches, Inches, 
| 
|Frames .. .. ..| 5 X38 X-38 
17 | 23 | Reversed frames 7 4} X38 X38 | 
Depth of framing... 64 
| Bulb angle frames... 8 X3 X-38 
| | 
ga - 
| Frames .. «ws 5 XB X42 5 X88 x-42 | 
} | 
Reversed frames .. 443 X-42 | 5 X38 X-42 
P77) eee 
Depth of framing .. 64 7 
| Bulb angleframes.. § x3 X-44 84 x3 x-42 
Se | | ome casiog 
| Frames .. .. «| 54X38 X-40 54x38 x-40 5} x3 x +44 
| | 
| Reversed frames .. 44% 3 X-40 5 x8 x-40 5 x3 x-44 | 
19 | 284 
| Depth of framing .. 7 7% 74 
Bulb angle frames.. 8 X3 X-52 8hx3 x-48 9 x8 x-42 
Frames... SEXB X40 | BEXB X-44 | XB X44 | 6 XB X40 | 
Reversed frames... 5 X3 X-40 | 5 XB X-44 | 5EXB x44 | 5b XBEX-40 | 
20 23% | 
Depth of framing,.( 7 74 & 84 
Bulbangle frames. 4X3 X-48 | 9 XB X42 | 9 XB X-bO | 9bxXBEX48 
= Se — i - j = | — 
(Frames .. .. .. 55X83 X-40 | 5EXB x-44 | 6 XB X40 | 6 XB X-40| 6EX3B X-42 
| 
be “Reversed frames... 5EXB X-40 | ShxB x-44 | BEXSHX-40 | 6 X34X-40| 6 XBX-42 
24 
| Depth of framing .. g 8 8} 9 9} 
Bulb angleframes.. 9 X3 X-42 | 9 X38 x-b0 | 94x34x-48 | 10 x34X-46 | 10h x 84 x -46 
EA es ow wens bis — 
Frames - «| 6 X38 X38 | 6 x8 x-40 | 6 X38 x-40 | 6 X83 x-42| 64X38 x-44 | 6HXB X44 
= | Reversed frames .. 5} x 3} x +38 5} re 34 x -40 6 X 3} x +40 6 xX 34 x42] 6 X 34 X +44 64 x 3s x44 
i Be | 
Depth of framing .. 8} 84 9 9 94 10 
i | } 
| Bulb angle frames... 9X Bhx-44 | 94X34X-48 | 10X34X-46 | 10 xX34X-50| 105XBhX-48) 105 x35 X-58 
| | | 
Frames... G6 XB X42 | 6 X3 X-42 | CEXB Xx-42 | 
| Reversed frames .. 5} x 34 x +42 6 xX 34 X42 | 6 X 34 x +42 
23 244 
Depth of framing .. 8} 9 95 
| 
Bulb angle frames... 94 x 34 x -52 1034-50 | 104x384 x-46 | 
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SIDE FRAMING. TABLE 2g 
FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES., (SEE CONTINUATION.) 


| DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
t FRAME | TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
| SPACING. FRAMING. | PEAKS. Feet. Feet, Reet, Feet, Feet, 
| 20 21 22 23 24 
Inches, | Inches, Inches, Inches, Inches, Inches. Inches. 
| wrames.. .. .. .| 45X8 X-B6 6x8 xX-42 | 64x38 x-42 6hX8 x-42 6hX3 x-46 
oy Reversed frames | 8X8 X-36 6 X 34 x -42 6 X3}x-42 6h x Bh x -42 | 6h x Bh x +46 
| Depth of framing .. 5 9 94 10 | 10 
por sigiohaaes.| 64S *-44 10 x 34 x -50 10} x 84 x -46 104 X 84 x -52 11 x 84 x -50 
Frames... 4. 5 XB X-B4 64x38 x-42 64xXB x-46 7X8 x+46 7X8 X-46 
“Reversed frames.) 3X3 X-Bd 64 x Bh x +42 64 X Bh x +46 64 X 84 x -46 7 x8hx-46 
sd Depth of framing .. 5} | 10 10 104 11 
| watb angie frames... 7X8 X-86 104 x 34 x +52 11 x 84 x -50 114 x 84 x -48 114 x 34 x +54 
Irae Ont Manner —_ See RA ae Cee ee ee ee 
Frames... 5 XB X86 7 xBhx-44 | 7 xBhx-44 | 7 xBhX-48 
og | Reverted frames i 8 x8 x-86 64 x 34 x -44 7 xX84x-44 7 X34hx-48 
a i Deptt of eraintng .. 5+ 104 11 11 
| Bulb angle framee.. 7X8 x-40 ll X84x-54 114 x 84 x +50 114 x 34 x -60 
Frames,. .. .. Tin xX -88 7 xX8hx-48 7h x 34 x -48 
| wevemad criaias’ .| 3kx3 x-38 | ; | 7 xX8hx-48 7 X8hx-48 
_ | ster of ecniaing” 5} 11 11} 
ey 7X83 xX-44 114 x 84 x -60 12 x8}x-56 
—— zt ii Bo ieee ae 
(Frames... .. ... 5X BhX-B6 8 X34x-48 
Reversed frames zl 8 X83 X-B6 7 X84x-48 
= Depth of framing ..| 6 12 
Bulb angle sabia Tk x 84 * -86 12 x34 X-66 
Frames | 5b x84 x-88 
274 ‘mee 34x38 x-38 
Depth of framing .. 6 
Bulb angle frames. 7h X 34 x -40 | 
ao | oe eubhce 3 
| Frames. .. .. ., 5} x 34 x -40 
Reversed frames .. 343 X-40 
si Depth of framing .. 6 
| Bulb angle frames. 74 x 34 x -44 


j ‘ : = ee 


— oe 
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SIDE FRAMING. TABLE 2h 
FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (CONCLUDED.) 


| 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS TO DECK AT SIDE. 
FRAME TYPE OF ——— ; i i ae 
SPACING. SPACING. ake Heake Feet, Feet, Feet. | Feet, 
25 26 27 28 29 30 
Feet, Inches, Inches. Inches laches, Inches, Inches, Inches, 
Frames.. .. .. - 
Reversed frames .. 
24 | 2 
| Depth of framing .. 
| 
Bulb angle frames..| 
Frames.. .. .. ». 
| Reversed frames .. 
25 | 254 
Depth of framing .. | 
| | 
| Bulb angle frames.. | 
of es | Geechee: 1: ereecee | 
Frames.. .. .. .. 74X34X-48 
Reversed frames .. a4 34 x -48 
26 26 
Depth of framing .. 114 
Bulb angle frames... 1h a3 34 xX -56 
Sobers Oe Ware + - 
Frames... .. «| 8 X35X-48 8 xX3hx-48 
Reversed frames .. 7 X 3} x48 7h X 3h X -48 
27 264 ; 
Depth of framing .. 12 124 
| 
Penghannel frames! 12 x3hx-66 |12x3}x84x-54 
—_ — +- | — _ —_ 
| Frames.. .. .. «| 8 34X48 8 X34 x-48 8h x 34 x -48 
Reversed frames .. 74 x 34 x -48 8 xX 34 x +48 8 X 34 x 48 
28 27 | 
Depth of framing .. 124 13 134 
! 
Channel frames . 12 * 84 x 34 x -54 12x4x4x-50 12*4x*4x-58 
————_|_———_—__+— 
| Frames... .. ..| 8 X3hX-48 84 x 34 x -48 9 x4 x-48 9 x4 x-52 
| ; Reversed frames .. 8 x 34 x-48 8 x 84 x -48 8 xX 34 x -48 84 X 84 x +52 
29 (7 
| Depth of framing .. 13 133 14 14 
|Onannel frames .. 12 X4X4X-b0 | 12X4X4x-5B | 13K4xX4x%-50 | 18K4x4x-D8 
—— —- —}- —__—__—_}_— a 
Frames.. .. .. .. 9x4 x-48 9 x4 x-52 9 x4 x-54 9 x4x-b8 
Reversed frames .. 8x 34 x -48 84 X 84 x -52 84 x 34 x -54 84 x 34 x -58 
30 28 
Depth of framing .., 14 14 14 14 
Channel frames ..| | 13 X4X4xX-50 138 x4x4xX-58 18 xX4xX4xX-62 14X4X4%-56 


ee ee ee ee 
Luioyp’s Re@istTeR or Surppine, LoNDON.—25th June, 1925. 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
i | ee aA eae een, San | AND FROM es OF MARGIN PLATE IN WAY OF DOUBLE a ree = Biniicd rm 
SPACING. FRAMING. PEAKS. Feet. Feet. Feet. Feet, Feet, Feet, Feet, 
8 10 12 13 14 15 16 
Feet, Tuches. | Inches. Inches, | Inches, Sota = fio Inches, Inches. a 
Frames .. .. «SX 2HX-26]84}XB X80) 8h XBX-30 | | 
Reversed frames... 3 X2hX-2613 x2hx-30) 3 x8x-30 | 
18 a Depth of framing 4 4 | 
Angle cele trames|6 XB X-8815 XB X-86| 54X8X-84 | | | 
a | _ _ == | ~_ — — 
Frames .. .. ..| 34X83 X-28/34X3 x-30) 8h x3X-32 | 8h x3 X-32 | 
1 | Reversed frames... 3 X24 X+2813 x3 x80 8 X3x-32 | 834x3x-82 | 
ss 234 Depth of framing! ! 4 4 4 | 
| Angle or bur ec GEXB X-B415hXB x-B4| 54 x3X-40 | 6 XBX-38 | | 
| Frames... | 83X8 X-80]34x3 x-82| 85x38 X-30 14 x8x-80 | 4 X3X-34 | | | 
Reversed frames... 3 X24X-80]3 X83 X-82) 834X3X-30 | 84xX3X-30 | 35X3X-34 | 
20 234 | 
Depth of framing 4 44 5 5 
| Angle or Day ae 6EXB X-B6/5$x3 x-40| 6 xBX-B2| 6 x3Xx-44 | 6EX3X-B8 | | 
Mi ae | | orn 
(Frames .. .. 8X3 X-30 35X38 X-30) 85X3X-32 4 X8X-32) 4 XBX-B6 4 X8X-34 | | 
me og | Rerersea seamen. 3 X38 X-30/3hx3 x30) 84x3x-32 | 3bx8X-32 | 84x8x-36 | 4 x3x-34 | 
Depth of framing’ 4 4} 4} 5 5 5} 
Bulb angle frames! 54 X8 X-34/6 X38 X-32/ 6 X3X-38 | 64xX3X-B4 | GEXBX-44 | 7 XBX-36 
SaBE a sees Oo eae | : | 
|Fromes .. .. ..| 348 X-82/8hx8 x-82) 3hX3x-36 | 4 xX3X-36 | 4 X8X-34 | 4bx3X-B2 | 4bX3X-36 | 
oo og Revemtitames.| 8 XB X82 3h xs X32) 3hx8x-36 | 8hx3X-36 | 4 x38X-B4 4 X8X-B2) 4 xBX-36 | 
Depth of framing 4 4h 44 5 5} 6 6 | 
Bulb angle frames) 5X8 X-40/6 X3 X-38| 64xX3X-32  6hxX3x-44| 7 X3X-36 | 7 x3x-40 | 7HX3X-36— 
ian See A ey ae - a 
Frames .. .. ..| 35X83 X+34/384X3 X-36| 4 X8X-B4 | 4 X8X-B4 | 4 XB X-36 | 4b xX 3X -36 | 44xX3X-36 | 45X38 X-36 
fe! 54) Reversed frames... 3 X3 X-34/84X3 X-36| 84xX3X-B4 | 4 X3X-B4 | 4 XBX-3B6 | 4 XBX-36 | 4 X8xX-36| 44x3x-36 
Depth of framing 4 4 5 5} bk 6 6 64 
Bulb angle frames) 6 X8 X-30/64X3 X-32| 64X3X-38 | 7 X3X-36 | 7 x8x-40_ 74X38 X-36 | 74X3X-36 | 74X38X-46 
Baad aot te caer es ie 
Frames... ..|4 X83 X-82\4 x8 x-34| 4 xX3X-86 | 4 xXBX-36 44 xX3xX-34 | 45X3xX-36 | 44x8x-86 | 5 x8x-86 
Se. | Me | Reversed frames... 3 x3 X82 /3)x3 x34 | 34 x3x-36 | 4 X3X-36 | 4 X8Xx-B4 | 4 X8X-36 4bX3X-36) 44X3X-36 
| Depth of framing| 44 5 5 5h 6 6 64 7 
Bulb angle frames|6 X3 X-38/64X3 x-38| 64x3x-44 | 7 x8x-40 | 7 X8X-46 7hX3X-36 7EX3X-46 8 XBX-42 
sel | : ie | ceca ‘ 
| Frames 4 x8 X-34)/4 X3 X-36 4hx3x-B4 | 4bxBX-34 | 4bxBX-B6 | 4bx3x-B6 | 5 x3x-40 | 5 X8X-38 
26 | 2st Reve ae.8 x3 X84 35X38 X+B6| 84xBx-34 | 4 x3x-34 | 4 X3X-36 44 xX 3X-36 | 45X3x-40 > 5 X3X-38 
| | Depth of framing) 4} 5 54 6 6 63 6} 7 
| | Bulbangle frames G6 XB X +42 64X83 xX-44) 7 X3X-36 7 xX3x-46 | 74 X 3x +36 74xX3 x-46 | 8 X8x-40 | 8 X3x-46 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(SEE CONTINUATION.) 


DEPTH (da) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


FRAME 
SPACING. 


Inches, 


TYPE OF 
FRAMING. 


Feet, 


17 


| 


Feet. 


19 


Inches. 


Inches, 


Inches. 


Feet, 


20 


Feet. 


21 


Feet. 


23 


Feet, 


24 


Inches. | 


Inches. 


Iuches. 


Inches. 


Inches, 


Feet. 


25 


Inches. 


| | | 
| 7zszes *Seceery | 


| Reversed frames. .| 


23 
| Depth of framing, 


| Bulb angle framed | | 
| | 
—— : 7] [ : = s aera 


Frames .. .. .. | 


| Reversed frames..| | | 

284 | | | | 

| Depth of framing | | | 

} | Bulb angle frames 


EE, eee ee ae | 


Frames .. .. aif 


Reversed frames... 


20 | 
Depth of framing! | 
| | 

Bulb angle frames | | | 


Frames .. .. « 


Reversed frames.. 


21 24 


Depth of framing’ | | } 


Bulb angle frames ] 


Frames .. .. «| 


| Reversed frames.. 


24 | 
| Depth of framing 


Bulb angle frames) } | | 


Frames .. .. . 


Reversed frames.. 


244 


Depth of framing 


| Bulb angle frames 


| | | 


TRERIORG A ek tps as 


5 X3X-+36| 
Reversed frames...) xX 3 X -36 | 

25 

Depth of framing 74 


Bulb angle frames 


8} xX38x- 


| Frames .. .. 


| hx BX 


Reversed frames...) xX 3X 


Depth of framing 74 


Bulb angle frames’ 8 X3X 


-88 | 54x 3x -42 
385 X3X-42 | 

ire || 
ia chain 


SL  ————————————————— 
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SIDE FRAMING. TABLE 3 
FULL SCANTLING VESSELS—FLUSH DECK. (SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
FRAME — TYPE oF FRAMING IN 


D | SPACING. FRAMING. PEAKS. | } | Feet. Feet, Feet, | Feet, 


Feet, | Feet, Feet, Feet, 
8 10 “19 iw ft he 1. | OW 
eae | | 


| 
| | 

Feet, | Inches, Inches, Inches, Inchea, | Inches, Inches, | Inches, | Inches, Inches. Inches, 

| 


EE — —————— : 
— | 


= 


Frames .. .. ..|4 X3X°+36 |44 x 34 X -34l44 x 84 x 36.44 x 3h x 36/44 x 84x -B85 x 3hx-B85 x 3hx 40.5 X 84x -40/5 x 84x- 

4 x Bb x 40 44 x Bh x 4015 x Bhx- 

| Depth of framing | 44 5 5 5} 54 6 6 64 7 
Bulb angle rames 6) X3X-32) 7X3 X-B6)7 x Bh x -40/74 x 34 x -B6/74 x 84 X-408 xX 34X-388 x 3h x 4218 X 84 X 50/84 x 84 x -4 


— 


as | Reversed frames... 3 X3X-36.3 X34X-B4'3 x 34 X-36.34 x 84 X-B6l4 x 34 X-BB4 x34 X-38 
26 | | | 


Frames .. .. . 4} x 3 x -B4 45 x 3h X -36/44 x 5 ea 3h x 38/44 x 84 x -4215 X84X-405 x3hx-405 X3B4x-40)5 x 84X-4 

aa : Reversed frames../3 X 8X 34/8 x Bb x -86/3h x 3h X-364 x Bh Xx -38) 
26 | | 

| Depth of framing 5 | 5 5} 5} 5} 6 


4 X3hx-42/4 x Bh x-40.44 x Bh x -4015 x BEX 405 X84 x-4 
6 7 7 
i gs Sg 64 X38 X-38 |7 x 8h X -40\7h x 8} x +8617} x 8h x-40/74 x 8h x -488 X84 X-42.8 x Bh X-50/8h x BEX 489 x Bh x42 


i] 


| Frames .. .. 4X BX 36.5 X 3kX-365 x 34X-38\5 x Bh x -42/5 x 84 x-405 x 8h X-425 xX 84x +4215 x34 x -42/54 x BS x -42) 


Peg Ve Reversed frames... 3 X BX “36 8 x 34 x 36/34 x 34 x “38,34 x 84 x “a2 x Bh x 40/4 x 84 x -4245 x 34 x “425 X 84 x 42 x 8h x -42 
| Depth of framing , 5 5} 5} 5} 6 6 64 7 74 
Bulb angle frames 6 X 8X -44 7 X BY X -36174 x Bh X -40\7h x 34 x 488 x 84x -42'8 x 34x 46,84 x 34 x 428 x 34 Xx 529 x 84 x -48 
Lectin hom 5 XBX-B6 5 XBhX-B85 XBhX-405 xBhX 405 XBhx-425 xBhX-405 x BhX-40)5 x BhX-4454 x 8b X-4 
4 Reversed frames. 3 X 8X -86 3h X Bh x 3834 X 8h x -40/4 x Bh x -40/4 x BX -42/44 x Bh X “40/5 XBEx-4015 XBhX-445 X84 X-4 
Pokgin ir fentag bh | 6 iy RE 6h 7 7 74 

But angle frames) 7 X 3 X “40 7h x BEX 40 7h x Bhx 448 x Sh x 42 


| 
ce 
—|— i 


\8 X84x-468 x3} x-5084 x 3h x -48/9 x 3h x 429 x 84 X-5 


| 
5 xX 8k x-38/5 x Bh x 42158 x Bh X A215} X Bb X “46 


[Frames .. .. .. SYXBX-BB 5 x BHX-425 x BhX-BBID x 3bX-4215 x hx -40 
| Reversed frames... 3 X3X-38 34x 8hX 424 X8hX-384 x Bh x 4245 x BhXx-4015 Xx Bh Xx -385 x 8h x +4215 x Bh x 42/5 x 84 x 46 


30 | 28 
| | Depth of framing, 5h | 5h ber ol o OScdkl sthaole Tad tf Weibe B 
| mui angie frames, 7 X 3X44 7h x 84 X-4874 x 8h X-50/8 XB4X-46/8 x Bh Xx 5084 x Bh x -42/8h x 34 x 529 x Bh x -48'94 x 8h x4 
} | | 


— | — —— _ = 


= | ied nak Lace 
(Frames .. .. .. 5X3 X-40 5b x Bh X 405} x Bh x 42154 x Bh x A015} x Bh x 42/5) x Bh X -AOL5} x Bh X -40/5h x Bh X 4416 x 84 x-4 
| Reversed frames,. 3 X 8X -40 3h x Bh x -408h x Bh X-4214 x BHX-404 x BhX -AD44 x BEX -40/5 x Bh X 40/5 XBbx-44)5 x BAX 4 


Depth of framing 5} 6 6 64 64 7 74 74 8 


Balb angie frames 7} X 3X +368 XBhX-42.8 XBhX-46)8 x Bh x 50/84 x Bh x 42/84 x BhX 489 XBhX-449 x Bh X +5295 x Bh XA 
aad ©) ew Soe 2 Sa eee -| | 


31 284 


(Frames .. .. .. 54 X3X -42 [5b x Bh x -42/5h x 3h x 44/54 x Bh x -42/5h x 3h x 40/54 x Bh x 44.54 x 34 X 42/5} x 84X-466 X34 x-46 
| Reversed frames. 3 X 3X -42 Bh X 3b X 42/84 x BhX-444 x Bh Xx 42/44 x 3h x -4044 x BEX -445 XBHX-42/5 X BEX 465 x Bh X46 
| | 


82 et 


Depth of framing | 5} 6 6 64 7 7 74 74 8 


Bulb angle frame 74 X 3X +388 X 3hX-468 x Bh X -50/8h x 3h x -42'8h x 34x 48/9 ¥ BbX-42/9 x BhX-48/9h x Bh X 44/95 x 3h X52 
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SIDE FRAMING. TABLE © 
FULL SCANTLING VESSELS—FLUSH DECK. (SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM 


| prame | TYPE OF TOP OF MARGIN PLATE IN WAY O¥ DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D | — _ = —a we OE ea 8 — > 
ae FRAMING. Feet, Feet, Feet, Feet, Feet, Feet. Feet. Feet. 
18 19 | 20 21 22 23 | 24 25 
Se en = hs ~ | eon | | = 
Veet, | Inches, Inches. Inches, Inches. Inches, | Inches. | Inches, Inches, Tuches, 
| | 
Yrames .. .. ..| 54 X84X-40| 54x Bh x44! | | 
Reversed frames. A’ x 8h x -40) 5 x 84 x -44 } | 
26 26 | } | 
| Depth of framing | 7 74 | 
| | Bulb angle frames) 9 x 84 x -44 9 x 84 x -52| 
| | | | 
PR aoe nin its asin since Pe ta I) 
Frames .. .. ..| 54 X34 %-44! 54x 34x-44! 6 X Bh x 44) 
| Reversed frames... 5 X 34xX-44) 54x 84x-44) 54x Bh x44! 
27 264 3 
Depth of framing | 7k 8 8} 
| | Bulb angie frames) 9 X Bh X-52 9} x 8h x-48}10 x 8h x -46) 
| - | faaaua 
|rames .. .. ..) 54 X34X-46! 54 X3hX-46) 6 X3bX-46] 6 x84 X-46) 
ee a Reversed frames..| 5 X 8h X-46| 55 x 3h x -46) bh x 8b x-46 6 x84x-46 | | 
| Depth of framing | 7 | 8 8h 9 | 
| Bath angte trames) 9b X 34 X-44) 9} x Bh X-52/10 x 34 x -50/10} x 84 x -46) 
| 5 neil F seca eae oat 
Frames .. .. ..| 54X35 X-44/ 6 X84 x-44) 6 X35X-46) 64 X3hX-46) 64 x 8} Xx -46 
aq Ae: Reversed frames., Bb Xx 8b x44) 54x 34x-44| 6 x 34X-46) 6 x 8) x-46| 64 x 84 x -46 
9 7 | | 
Depth of framing 8 8} 9 9} 10 
Bulb angle frames) 94 X 34 X-48/10 x 34 x-46)104 x 84 x -46/104 X 85 X-54/11 x 84 x -50 
ee Es as RE a ee 
| Frames .. .. ..| 54X34X-46| 6 X34x-44) 64x 34x-44) 64x 384 x-48) 64x 8}x-48] 7 x85 X-48 
Br e | Reversed frames..| 54 X 34 X-46/ 6 X3hx-44) 6 X34x-44| 6 X84 X-48! 64x 34 x -48) 64 x B4 Xx -48 
Depth of framing 8 9 94 94 10 104 
Bulb angle frames! 94 X 34 X-52)/10 x 34 x -54/104 x 34 x -50/104 X 84 x -58/11 x 84 x -BGIL14 x 34 x -50 
Frames .. .. ..| 6 X35X-44/ 6 X34X-46) 64% 34X-46) 7 X34X-46) 7 x 3h x -48) 7 X84x-48) 74 x 84-48) 
| 
sia Hi Reversed frames..| 54 X 84 X-44| 6 xX 34X-46 6 X84X-46! 6 x34x-46) 64x34x-48] 7 X34X-48) 7 X84 X-48 
| Depth of framing 8} 9 94 10 104 ll 114 
| 
| Bulb angle frames|10 x 84 X -46/104 x 84 x -46/104 x 34 x “54/11 x34 x -50/114 x 34 x -BO/LI4 x 34 x 60/12 x 84 x -56 
ee Se ae: | elt aE ES EES a Tee | 
Frames .. .. ..| 6 X34 X-44! 64 x 84 x-44) 64 x 84x -48) 7 x 3h x -48) 7 x84x-50! 7 x84x-50) 74x 34x-50} 8 x34 x-52 
ie ia. Reversed frames..| 6 X3$X-44 6 X34X-44/ 6 X84X-48) 6 xX3hXx-48) 64x35 X-501 7 x3hX-50! 7 X3hX-5O) 74x 84 X-52 
| Depth of framing 9 % | % | 10 104 11 114 12 
PS chaumel frames! 10 x Bb x “54104 x 8h x -50 104 x 94 x -58)L1 x 84x -56/114 x Bh x-5EUL2 xX BhX-52L2 x Bh x -6YL2 x Bh x 3h x -56 
| } | 
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TABLE 3 


(SEE CONTINUATION.) 


SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDB. 


p | FRAME | TYPE OF FRAMING IN ates aioe : 
SPACING. FRAMING. PEAKS, Feet. Feet, Feet. | Feet. Feet. 
8 10 12 | 13 14 
Feet. Inches. Inches. Inches, Inches. Inches, | Inches. Inches, 
Frames 6 X38 x-40 6 x3hx-40 6 x3hx-42 6 X3hx-40 6 X3}hx-42 6 X38 x-42 
38 294 Reversed frames .. 3 X3 X-40 3b X B4 xX -40 34 X 8h X42 4 X35x-40 ie a x Bh x 42 4 x 84 x +42 
| Depth of framing .. 6 64 64 7 7 7} 
| Bulb angleframes.. 7} x3 x -44 8 x3hx-50 8h x 34 x -42 84 x 35 x -48 | 8) x 34 x 52 | 9 x3hx-48 
a = | ae a _— | ae 
| Prames | 6 x3 x-40 6 X3hx-40 6 X3hx-42 6 x3hx-40 | 6 X3EX42 | 6 X3hX-40 
34 30 leeienasenenn " BEX3 x40 4 x3hx-40 4 xX3hXx-42 4} x 34 x-40 44 x 84 x -42 | db xBkx-40 
| Depth of framing.. 63 7 7 74 7 | 8 
Bulb angleframes.. § X3 X-40 84 x 34 x -48 84 x 34 x +52 9 x3hx-44 9 x8hx-48 | 94x35 x-42 
iesaaces | 64x38 x-40 64 X Bh xX -42 64 X 84 x -40 64 X 84 x -42 64x38hx-40 | 64x35 x-42 
35 = | Reversed frames .. 35 X3 X-40 3h X 3h X -42 4 x35x-+40 4 XBRXA2 4 X 35 x -40 4% X 35 X -42 
Depth of framing.. 7 7 74 74 | 8 8 
Bulb angle frames. shx3 x40 8h x 84 x -52 9 x34x-44 9 x3hx-48 | 98xX3hx-42 | 9FX34X-46 
giana 63 X 35 X42 64 X 35 x -40 64 X 3b x 42 65 X 35 x -40 | 64 X 3h X44 | 64 x By X46 
ae) ta | Reversed ae ia 3g X 35 X42 4 x3hx-40 4 X3hx-42 43 x 35 x -40 44 x 3h x44 44 x 3h x -46 
| Depth of framing .. 7 74 74 8 8 8 
Bulbangleframes.. 9 Xx 3h X -40 9 xBhx-44 9 X8hx-48 9% X BY X +42 9xX3hx-48 | 9bX35X-52 
= : gi ral =o J 
Frames | 7 x3hx-40 | 7 x3}x-40 7 x84x-42 7 X34x-44 7 x3hx-46 7 x3x-44 
ae AL | Reversed frames ... 34 X 3h X +40 4 x84hx 40 4 X3hx-42 4 X35X-44 4 X35x-46 | 4 x 3h x +44 
Depth of framing. 7 8 8 8 8 84 
[Bulb angle frames... 9 x 8h x44 | 94 x B4 x -42 04 x 84 x -46 94 x 34 x -48 94 x 84 x -52 | 10 X3hX-46 
-/-———— = - 
5 Seen 7 x3hx-42 7 xX3hx-42 7 X8hx-44 7 xBhx-46 | 7 XBRX46 | 7 XBRX dd 
de 1% Reversed frames .. 34 X 34 X +42 | 4 x Bb x -42 4 X34x44 4 x3hx-46 | 44 x 84 x +46 5 xBhx-44 
Depth of framing.. 74 8 8 8 8} 9 
Bulbangleframes.. 9 X3$X-48 | 945x34X-46 94 x 3h x +48 94 X 84 X +52 | 10 x8}x-50 10 xX34x-+54 
| al I> ed | eee! Se 7 = =~ x = 
| Frames 74 x 3h x -42 7h Xx 3h x44 74 X 3h x -46 74 x 34 x -46 7h x 3h x44 7h x 34 X-46 
39 32} “Reversed frames .. 34 X 34 X42 34 x 34 x -44 34 x 3h x 46 4 X34x-46 44 x 84 x -44 44 x 3) x -46 
Depth of framing.. 8 8 8 8} 9 ° 
| Bulb angle frames.. 94 x 34 X-46 94 X 34 x -48 4 x Bk x +52 10 x3}x-50 10 x35 x-54 104 X 35 X +48 
| 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(SEE CONTINUATION.) 


BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


D FRAME TYPE OF - - aaa rh wo 7 — 
SPACING. FRAMING. Feet. Feet. Feet. Feet Feet. Feet, 
15 16 a 18 19 20 
Feet. Inches. Inches, Inches, Inches, Inches. Inches, Inchee, 
Frames 6 x3hx-42 6 X3kx-46 | 6 xX3hx-46 6 x3hx-46 63 x 34 x -46 64 x 34 x -46 
Reversed frames .. 5 X34 X-42 5 xX34x-46 | 54 x 84 x -46 6 X35xX-46 6 xX3hx-46 64 x 34 x -46 
a 298 Depth of framing. 8 8 | 8} 9 94 10 
Bulb angle frames.. 94 X 34 X-46 94 x 34 x -52 | 10 x34x-50 105 x 34 x -46 105 x 84 x -54 11 x3} x-50 
= = saan - | 
Frames 6 x3hx-d4 6 x3hx-48 | 6 x3hx-48 6 x3hx-48 6hx3hx-48 64x 34X-50 
Reversed frames .. 5 X 34 X +44 5 X34x-48 | 55 x 34 x +48 6 xX34x-48 6 xX34x-48 | 64 x 84 x -50 
ra saad, Cem oeren 8 8 | 8h 9 oh | 10 
Bulbangleframes.. 94 X 34 x -48 10 x 84x-46 10 x 3h X +54 105 x 34 x +50 10} x 84 x -58 | 114 x 8h x -48 
Frames 64 X 84 xX +46 64 x 34 x -46 64 x 35 X46 64 x 34 x -48 6} x 34 x -48 7 x3hx-48 
Reversed frames .. 4434 X-46 5 xX8}x-46 5} x 3h x -46 6 X3)x-48 6EX3EX-48 6X Bh X48 
= 305 Depth of framing.. 8 8} 9 9} 10 103 
Bulb angle frames... 94 x 84 x -52 10 x3} x-50 105 x 3} X +46 105 X 33 X +58 11 x3}x-56 114 x 84x -50 
Frames 64 x 3h x -46 6} X 84 X-48 6} X 84 x -50 64 x 84 x +50 6} X 84 x +50 | 7x 34 X +50 
Reversed frames... 5 X34 X-46 5 x34x-48 54 x 34 x-50 6 x3hx-50 64 x 34 x -50 64 x 35 x +50 
sa = Depth of framing.. 8} 84 9 9} 10 10} 
Bulb angle frames.. 10 X34 x-50 10 x3$x-54 104 x 35 x -54 11 x3}x-50 114 x 8} x -48 114 x 8} x -56 
Frames... | 7 X34X+48 7 xX8hx-48 7 x8}x-48 7 xX35x-48 7 x3}x-50 7 x84%x-50 
Reversed frames... 44 x 34 X-48 5 X3}x-48 5k x 3h x +48 6 x3}x-48 64 x 35 x -50 7 x3} x-50 
se) an Desi deitpeetax.| 8k 9 9} 10 10} aL 
Bulb angle panel 10 x34x-54 104 x 34 x -50 10} x 34 x -58 11 x384x-56 114 x 3} x -56 12 ¥ 3kx-52 
Frames | 7 x38hx-48 7h x 3h x -46 7h X 84 x -50 7h x 84 x -50 7} x 34 x +52 7 Xx 34 x 52 
Reversed frames .. § X34 X-48 5 x3hx-46 5 x34x-50 5} x 34 x -50 64 x 3h x +52 7 x34x-52 
a si Depth of framing... 9 9 94 10 105 i 
Bulbangleframes.. 104 x 35 x -50 10} x 85 x +54 11 x33x-50 114 x 8} x -48 114 x 35 x -60 12 x3}x-56 
Frames 8 x3} x-46 8 x3}x-48 8 x3hx-48 8 x3hx-48 8 x3hx-50 8 x3}x-50 
Reversed frames .. 44 X 34 X-46 AkXBhx-48 | 5 x3hx-48 BEXBhX-AS | 6 XBEXSO | 6}X3HX-50 
a 824 Depth of framing .. 94 9} 10 105 11 114 
Balbangle frames... 104 x 34 X-54 105 x3}x-58 | 11 x3}x-56 115 x3}x-50 | 12 x84x-52 12 x3} x-62 
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TABLE 3 
(SEE CONTINUATION.) 


SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


DEPTH d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


FRAME _ TYPE OF = = 
SPACING. FRAMING Feet. Feet. | Feet. Feet. Feet Feet. 
| | 21 22 23 24 25 26 
=. tase = 5 = iol ¥ oe | as | a ——$—$$_$_—_ —___- 
Tnohes. Inches, Inches. Iuches. Inches, Inches, Inches. 
Frames -| 7 X8hx-48 Th X 34 x -48 74 x 84 x -50 74 x 34 x -50 
| 
29h Reversed frames .. 64 x 34 x -48 64 x 3} x48 Re 34 x +50 74x 84 x -50 
Depth of framing.. 10} ll 114 12 | 
Bulb angle or al 
channel ce 114 x 84 x -50 114 x 34 x -60 12 x3$x-62 |12x384x84hx-52) 
cates | pen 2 : . 2 
Frames 7 x38hx-50 7k x 84 x +50 7k x 84 x -52 8 x3hx-52 8 X384x-54 
vr | Reversed frames .., 64 x 3} x +50 6} x 34 x +50 7k x 34 x +52 7} 4 3h X +52 8 xX 3} x +54 
| 
Depth of framing .. 104 ll 114 12 124 | 
Bulb angle or | 
channel frames 1]4x%8hx-56 | 12 x34X-52 12 x8}x-66 |12x8hx3}x-56)12x4 x4 x-56_ 
| Frames - 7 x3hx-50 7h xX 84 x +50 8 x3hx-52 8 x8}x-52 84 x 34 x -52 | 84 x 84 x +52 
axe Reversed frames... 7 x8hx-50 | 7 x3hx-50 7% X 84 x -52 8 X8hx-52 | 8 x84x-52 84 x 34 x -52 
| | { 
| Depth of framing.. 11 114 12 | 124 18 134 
| Bulb angle or | 
channel framed 12 x $4 Xx -52 12 x8}x-62 |12x34x384x-56/12x4 x4 x-52)/12xK4 x4 x-58/13K4 x4 x-52 
—— atest = _ —— ———__. 
ome 74x 8hx-50 | 74x35 X-52 8 x3hx-54 84 x 34 x -52 84 x 84 X +52 84 X 34 x +56 
Hd stm frames “| 7 x8}x-52 | Th X 34 x 52 Th X 84 X54 8 x 8h x +52 8k x 3h x “52 8h x 84 x -56 
| Depth of framing |.) ll | 114 12 18 134 18} 
| Bulb angle or | 
| channel frames 12 x 3h X-56 | 12 x34x-66 |12x34x35x-58/12x4 x4 x-58)/13x4 x4 xX-52/18x4 x4 X-58 
| | 
[Fare | 74x 8hx-50 8 x3}x-50 | 84 x 84 x -52 84 x 34 x -54 84 x 34 x -56 9 x4 X-56 
‘i | Reversed frames. = 7 x 34 X -50) 7 x8hx-50 TEX ShX-52 | 8 XBRX-54 | BEXBhX-56 8h x 3h x -56 
Depth of framing... 114 12 124 18 134 14 
Bulb angle or 
channel frames 12 x 2&4 x -62 12 x9 x 8h x62) 124 x4 X-52/18x4 x4 x-50/18K4 x4 x58 | 14 x4 x4 x52 
—_——— a ———— = _ 
Frames... «| 74X84 -50 8 x3} x-50 84x 34x52 | 8kxBhx-54 | 9 x4 x-54 | 9 x4 X-58 
Me Reversed frames... 74 x3bx-50 | 74x34x-50 8 x3hx-52 8} x 34 x -54 8h x 84 x +54 84 x 84 x -58 
Depth of framing .. 12 124 138 134 14 14 
Channel frames .. 12 x $4 x 84 x-52/12x84x34x-58 12K4 x4 x-58 13xK4 x4 X54, 18K4 X4 X62) 14K4 x4 X-56 
— _ = ft | —_ —— | } — = 
| 
Frames 8 x8)x-52 8 x3hx-50 84 x 3h x +54 8} x 34 x -56 9 x4 X56 98x4 x-54 
am Reversed frames .. 74 x 3} x -52 8 x3hx-50 8 x3hx-54 8 xX 84 Xx -56 84 x 84 x -56 8kx4 x-54 
| Depth of framing.. 12 13 13 134 14 144 


Channel frames 12 X 84 x 84 x -56 12x4 x4 x-54/13xK4 x4 X-50|13xX4 x4 x-58/14xK4 x4 x-52 15 x4 x4 x-52 


C—O 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(SEE CONTINUATION.) 


| | scnenay ane Mees MOF aF"eca RACIRPEREI IN WEE Os ootnde acemrnen seme ieee CORTE 
D FRAME TYPE OF FRAMING IN (ee i eI PSS fic i wi o.sbed nl ee | 
SPACING. FRAMING, PEAKS. Feet. Feet. Feet. Feet. Feet. 
8 10 12 13 14 
Feet. Inches, Inches, Inches. Inches. Inches. Inches, Inches, 
| Frames 74 x 84 x +44 74 x 84 x -46 8 x84x-46 8 x8hx-44 | 8 xX8hx-46 8 x3) x-44 
Pr | Reversed frames .. 34 X 34 X-44 34 x 84 x -46 84 x 84 x -46 4 X84x-44 | 4 xX3hx-46 44 x 8h x -44 
a | Depth of framing .. 8 8 8h 9 | 9 94 
| Bulb angle frames.. 94 X 34 X +50 94 x 84 x +52 | 10 x8$x-50 | 10 x84x-54 10k x34xX-46 © 104X345 -50 
Frames 8 xX8hx-44 8 x8hx-44 8 x3hx-46 8 X8hx-44 8 X34x-46 8 x3hx-44 
| Reversed frames... 34 X 84-44 4 x8hx-44 4 xX84x-46 4 x 84 x +44 44 x 34 x +46 5 X8kx-44 
e4 | Depth of framing .. 8} 9 9 94 9 10 
| Bulb angleframes.. 10 X84 X-46 10 x84 x-54 104 x 34 x -46 103 x 84 x -50 | 104 x 35 x -D4 10} x 34 x -58 
— | _ ie = | — ee a 
Frames 8 xX8hx-44 8 x3} x-46 8 x3}x-48 8 x35x-46 8 x3} x-48 8 x3hx-46 
| Reversed frames .. 4 X34 x -4d4 4 x34x-46 ba x 34 x -48 44 x 84 x -46 4k x 34 x -48 5 x8hx-46 
pe ere oe 9 | 9 | oi 94 9 10 
| sits angleframes.. 10 X34 x-54 | 104 x 34 x -46 | 108 x8hx-50 | 105x385x-54 104 x 3} x -58 11 x84 -50 
= : + rs Ls 
Frames 8 x8hx-46 | 8 x3hx-46 8 xX84x-48 8 x8hx-46 8 X3hx-48 | 8 X3hx-46 
| Reversed frames .. 4 X34 X-46 44 x 34 x -46 43 x 34 x -48 5 x34x-46 5 xX 3hx-48 54 x 84 x -46 
- | Depth of framing .. 9 94 94 10 10 104 
| Bum angie tramos.. 10X8hX-46 104X384 X-54 | 10x Bhx-58 | LL XBRX-BO | LL XBHXDE 11h x Bb x48 
a. aes (es eS — 
| Frames 8 x3hx-46 | 8 x8hx-46 | 8 x3hx-48 8 x34x-46 8 X38hx-48 | 8 xX3hx-46 
> Perr frames... 44X34 X-46 5 x84 x46 5 x84x-48 5kx84x-46 | 54x34 X-48 6 xX3x 46 
- es | Depth of framing .. 94 10 10 105 | 104 11 
| i gt enlace 104 x 34 x -54 11 X85x-50 | 11 X8hx-56 | 114 x Bh x 48 114 x 34 x -50 114 3B} x-D4 
‘a anal | i. . = 
| Frames 8 x3hx-46 8 x34x-48 8 x3hx-50 8 x3}x-48 8 x3} x-50 8 x3} x -48 
| | Reversed trames 5 XBhX-46 5 xBhx-48 5 x84x-50 | 5hx8hx-48 5h x Bh x -50 6 x 3hx-48 
si a | Depth of framing .. 10 10 10 104 105 11 
Bulb angle frames., 11 X3}X-50 11 x384x-56 114 x 84 x -48 114 x 34 x -50 | 114 xX 84 x -56 114 x 33 x -60 
A i - Ea I-- | 
| Frames .. .. |) 8 X3hX-48 8 x3}x-48 8 x34x-50 8 XB8hx-48 | 8 X35x-50 8 X34x-48 
| Reversed frames... 5 X35 X-48 54 xX 35 x -48 54 x 84 x -50 6 x3hx-48 | 6 xX3kx-50 6} x 34 x -48 
is i Depth of framing .. 10 104 104 11 11 114 
Bulb angleframes.. 11 X3$X-56 | 114x84x-50 114 x 34 x -56 “60 12 x3hx-b2 | 12 xBhx-56 


| 114 84x 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH_ DECK. 


TABLE 3 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS TO LOWEST DECK AT SIDE. 


FRAME TYPE OF : re 7 = 
SPACING. FRAMING. Feet. Feet. Feet. Feet, Feet. | Feet. 
15 16 17 18 19 20 
a = : | a 
Feet. | Inches, Inches. Inches. Inches. Inches, Inches, Inches, 
Frames .. .. «| 8 X3X-48 8 xX3hx-48 8 x8hx-48 8 x3hx-48 8 x3hx-50 8 x3} x-50 
| 
Fy, | a | Reversed frames ..| 44 X84 X-48 5 xX34x-48 54 x 84 x -48 6 X34hx-48 64 x 84 x -50 7 x8hx-50 
Depth of framing ..| 95 10 10} 11 114 12 
PeMenannel trames| 104X84X-58 | 11 x3hx-56 | 114xBhX-50 | 11hxBhx-60 | 12 xBhx-62 |12x8}x3}x-52 
| = as 
| Frames 8 x8hx-48 8 x38hx-50 8 x8hx-48 8 X384x-48 8 X84x-52 8 xX8hx-50 
# oe | Reversed frames ..| 5 X84X-48 5 x3}x-50 6 X34x-48 64 X 84 Xx -48 7 X84x-52 74 x 84 x -50 
Depth of framing .. 10 10 ll 114 114 12} 
| Bulb angle or 
channel frames) 11 X34 Xx-56 114 x 34 x -48 114 x 84 x-60 12 x8hx-56 12 x84x-66 [12x 3hx34x-58 
Frames 8 x34x-50 8 x8}x-50 8 x8}x-50 8 x3hx-50 8 x34x-52 
= _| Reversed frames ..| 5 X34 X-50 54 x34 x-50 6 xX35x-50 64 x 84 x -50 74 X 34 x- 8 x34x-52 
Depth of framing .. 10 10} 11 12 124 
Bulehannel frames! 114X34X-48 | 114xX3hX-56 | 12 xBhx-52 12x 8h x 8hx-56| 12x4x4x-52 
Frames 8 x3hx-50 8 x 3h x-50 8 x3}x-50 8 x38hx-52 84 x 34 x -52 
oe | Reversed frames... 54 X 34 X-50 6 xX34x-50 64 x 34 x -50 8 x38hx-52 8 x3hx-52 
| Depth of framing .. 104 11 114 124 18 
| Bulb angle or : 
channel frames) 115 X3}X-56 12 X34xX-52 12 x3hx-62 |12x8)x8hx-52| 12x4x4x-52 | 12K4x4x-58 
| weadihe 8 x8kx-50 8 x8kx-50 8 x3hx-52 8 x8hx-52 8 x8hx-54 8h x 3h x54 
be # Reversed frames ..| 6 X34 X-50 64 X 3h x -50 7 x3}x-52 74 X 34 x -52 8 x3hx-54 8 xX34x-54 
v 
| Depth of framing .., 11 1144 114 12 124 13 
Bulb angle or . 
channel frames) 12 X84 X-52 12 x3hx-62 12 X35x-66 |12x384x34x-56) 12xX4x4x-56 | 18K4K4x-50 
== SSS SS = = —S 
Frames 8 x34x-50 8 x8hx-50 8 x8bx-52 8 x8hx-52 84 X 84 Xx -54 84 X 34 x +54 
45 35h | Reversed frames ..| 6} X 34 X -50 7 x8hx-50 74 x 34 x -52 8 x8hx-52 84 X 84 x +54 84 x 84 x +54 
| Depth of framing .. 144 12 12 | 124 13 134 
Bulb angle or | ? re = 
channel frames) 12 X34X-62 [12x 34x34X-52/12x3hx3hx-56) 12x4x4x-52 | 18K4xK4x-50 | 13K4x4x-54 
Frames 8 X384x-50 8 X34x-50 8 xX384x-52 8} x 34 x -52 8h x 3h x +54 84 X 34 X +58 
- ; Reversed frames .J 7 X34 X-50 74 x 35 x -50 8 x85x-52 8 x3hx-52 84 X 84 x -54 8} X 34 X +58 
36 
Depth of framing . | 12 | 124 124 | 13 135 13} 


‘Channel frames | 12 x 34 x 34 x -52 (12x 34 x 34-58 


12xX4x4xX-52 | 


12xX4xX4xX-58 


13 X4xX4x-54 


13xX4xX4x-62 
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SIDE FRAMING. TABLE © 
FULL SCANTLING VESSELS—FLUSH DECK. (CONCLUDED.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


FRAME TYPE OF re oe 7 - =e 
| SPACING. FRAMING. Feet. | Feet, Feet, Feet. Feet. Feet, 
21 | 22 23 | 24 25 26 
Feet, Inches, Inches, | Inches. Inches, Inches, Inches. Inches, 
Frames... . 8 X3hx-52 8} x 34 x -52 84 x 84 x -54 9 x4 x-54 98 x4 x-52 9x4 X-56 
| Reversed frames .| 8 X3$X-52 | 8 X3X-52 84 x 34 x -54 | 8) x 34 x +54 8k x4 x-52 8hx4 X-56 
” | * Depth of framing : 124 13 134 14 144 144 
| Channel frames | 12x4x4xX-52 12xX4x4xX-58 13x4xX4xX-54 18xX4xX4xX-62 14x4x4x-58 15x4x4x-+54 
= ees : 
| Frames... .. .. 84 X34X-54 84x 34x-52 | 84x34x-56 9 x4 x-58 98x4 x-54 98 x4 x-60 
| Reversed frames... 74X34 X54 84 x34x-52 | 8)x34x-56 8} x 34 x -58 8hx4 x-54 8hx4 x-60 
col Ness. Degen artiating 124 134 13} | 14 144 14h 
| Channel frames ; 12X4X4X-56 | 1BX4K4x-52 | 1BX4K4X-5B | 14X4K4X-5E | 1SX4K 4-52 | 15 X4K4X-58 
| - | |- 
| Frames .. .. ..| 84X85X-54 8) x 34 x +54 | 9 x4 x56 | 9 x4 x60 | 9x4 x-58 94x4 X-62 
Reversed frames ., 8 X8hX-54 | 8hx3hx-54 | 8hxBhx-d6 | 8hxBhx-60 | 8hx4 x-58 Bkx4 x-62 
ae | Depth offraming ., 13 | 13} 14 14 144 144 
| | ae tem : 13X4x4x-50 18xX4xX4x-54 14x4x4x-52 14X4xX4X-58 15x4x4x-56 15x4xX4x +62 
| Frames... «| 8h X8hX-54 9 x4 x-54 98 x4 x-52 95 x4 X-56 9hx4 x-60 94 xX4 X-66 
| | Reversed frames ; 84 x 34 x -54 84x3hx-54 | 8hx4d x-52 8x4 x-56 8h x4 x-60 8hx4 x-66 
vad | iipnn necessity 13} | 14 | 144 | 14} | 14} 144 
Channel frames : 13xX4x4x-54 | 18K4x4x-62 | 14xX4x4x-58 | 15x4x4x-54 | 15x4x4x-58 | 15xX4x4x-66 
: : | 7 
Frames .. .. ..| 84X34X-56 9 x4 X-56 9x4 x54 | 9X4 X-58 9hx4 X-64 
q Reversed frames . 8 x 34 X-56 8} x 34 x-56 8kx4 x-54 8k x4 x-58 8kx4 x-64 
ae ec | Depth of framing ..| 134 14 144 144 144 
| | Ouannel frames | 13X4xX4x-58 | 14xK4x4x-52 | 15K4xK4x-52 | 15X4K4x-56 | 15 X4X4X-64 
; a ae SR ees 
Frames. .. | 9 X4 X56 | 9%X4 X-52 9k x4 X-56 9x4 X-62 
| Reversed frames : 8} x 84 x -56 8kx4 x-52 8hx4 X-56 8k x4 x -62 
at) ek: | Depth of framing i 14 144 144 144 
| Channel frames “ 14x4xX4xX-52 | 14xK4x4x-58 | 15K4xK4x-54 | 15X4K4X-62 
yrames .. .. | 9 X4 X68 | 9bx4 x54 | ObX4 X-60 
| Reversed frames .., 84 X35 X-58 8hx4 x-54 8x4 x-60 
46 36 | 
| Depth of framing | 14 144 144 
| mete -| 14X4X4x-56 | 15X4xK4x-52 | 15X4xX4x-58 


J ee 2 2 
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SIDE FRAMING. | TABLE Sa 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
| AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D FRAME = ‘TYPE OF FRAMING IN - — ae em a “4 
SPACING.| FRAMING. | PEARS. Feet. Feet, Feet. Feet. Feet. | Feet. Feet. 
8 10 12 | 13 | 14 15 16 
Feet. “ee = x2 a | o Inches, | eins! | aaa a —" ino parew, = seam 
| (Frames... .. «. 8hx3x-80 | 84xX8X-80 | 8h x3x-82 | | 
= | x (Reversed frames .. 8 x8 X-80 | 34 x8X-80 | 34x8x-32 
| Depth of framing .. 4 4h 44 
“Baty ante ames, Skx3x-B4 6 XBX-32 | 6 X3x-88 
a. ee . - =! = ae = = = 
“Frames... «| BEXBX-B2 | 8hXBX-B4 | 4 X8X-82 | 4 x3X-80 | 
19 98} Reversed frames ..| 8 X3X-32 | 34 X3X-B4 | 34X3X-32 | 4 xX3xX-30 | 
Depth of framing ..| a: 4} 5 5} 
Dalbaaeie fants. BbxBX-40 6 X8X-42  6hxBX-84 | 64xXBX-40 | | | 
es Ae | —| 4 a4 =e 5 eee os 2 
| Frames.. .. .. «| 3/X3X-B4 | 4 X8X-82 | 4 X3BX-34) 4 XBX-B2 > 44xX3xX-32 | 
26 ost | Reversed frames ..| 3 XBX-B4 | BHXBX-3B2 | BhXBX-B4 | 4 X8xX-82 4 x3x-32 
Depth of framing ..| * 4 | 5 5 5} 6 | 
| Balbangle trames../ 6 X3X-30 | 64X3X-34 | 6EX3X-38 | 64X3X-46 (7 x8x-40 | | | 
: |- —— i : =< | a5 ee PE = E 
Frames.. .. .. -| 4 X3X-82 | 4 X83xX-84 | 4 x3x-36 | 4 x3x-34 | 44x3x-B4 gh oe 
a an Reversed frames ..| 8 x3 X-82 | 84X3X-B4 | 8bxX3X-36 | 4 xX8X-B4] 4 xX3X-B4 | 4 X8x-36- 
’ Depth of framing .. 4h 5 5 5} 6 6 
Bulb angle frames... 6 X$X-88 | 64X3X-38 | 64x3x-44 | 7 X3X-86) 7 x8X-46 | 74X3X-36 | 
Frames... 4 XBX-BL | 4 XBX-B6) 4 XBX-B4 | 4 XBX-BE 4bX3X-BE | 4bXBX-36 | 44xBX-36 
9° ai MRT) 8 XS KBE 35X3X-36 | 4 xXBx-B4 4 X38X-B6 | 4 XBX-B6 | 4 XBX-B6 | 45 x8X-36 
Depth of framing .. 4h 5 bt 5} 6 6 | 64 
Bulb angle frames... § x 3X-42 | 6EX3X-44| 7 x3xX-36 | 7 X3X-40 | 7EXBX-B6 | 7HXBX-86 | TEXBX-46 | 
= 2. on a = a SESS 2 a : a Se ee 
(Frames...) AEX BX-B4 | 4EXB XBL | AEX BX-BE | 4EXBX-34 | 44 XBX-BE | 4HXBX-BE | 5 XBX-B6 | 5 X3X-86 
23 | vl | Reversed frames .. 3 x3X-34 | 8hxX3X-84 | 8hx3X-36 | 4 X8x-34 4 x8x-B6 | 4hx8x-86 4hXxBX-B6 5 x3 x -36 
“| Depth of framing .. 5 5 54 6 6 6} 7 7h 
| | Bal angle frames... 64 x3x-38 | 7 x8x-86!7 x3x-40 7 XBX-46 | 74X38 x -36 TEX3X46 8 XBX-42 | 8X3 X-38 
z [= —| -— s |\—-———| past Ea Eve? oe. 
Frames. .. .. «| 45 X8X-+36 | 5 X3X-B2 | 5 X8x-34|5 X8x-84| 5 x8xX-86| 5 x3xX-38 | 5 x83x-38 | 54x8x-38 
24 te eg Reversed frames ..| 3 X3X-36 3X3 X32 | 8h x3 x -34 4 X3xX-34 | 4 X3X-36 4h x3x-38 | 5 x8x-38 | 5 x3x-38 
Depth of framing .. 5 6 6 64 64 | 64 7 74 
| Bulb angle frames... 64xX3Bx-44 | 7 x3x-40 7 X3xX-46  74xX3xX-40 | 7$xX3X-46 8 x3x-38 | 8 X3X-46 | 84xX3x-44 
ee ert een eas oe a 
Frames. .. . - 5 X3X-34 5 X3X-B4| 5 X3X-36 | 5 xX8X-36 |5 x8x-38 5 x8Xx-38 5 x8x-40 | 5}xBx-40 
25 i Reversed frames ..| 3 x 3 X +34 3) x 3x-34 | 3x3x-36 | 4 x8x-88 | ax 9x38 | 5 XBX-B8 5 x3x-40 5 x8x-40 
“| Depth of framing .. 5} 6 6 } 64 | 64 7 7 74 


Balbanglefmames.. 7 X3X-36 | 7 X3X-46 | 74x8X-36 74x38 x-46 |8 x8x-88 | 8 x3x-46 | 8 x3x-52 | 8hx8x-48 


i } ‘ i et 
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SIDE FRAMING. TABLE OA 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 


} AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
FRAME TYPE OF 


| BRACING, FRAMING. - Fert Feet. Feat. Feet. Feet, Peet Feet. Feet. 
slg 18 19 20 21 22 23 24 


aa pe ie 5 ee AS |. 


| | 
Feet. | Inches, laches. | Inches, Inches, Inches, Inches. | Inohes Inches. Inches. 


WYAMOS.. <6 os 0s 


Reversed frames .. 
18 | 2% 


Depth of framing .. | | 


Bulb angle frames.. 
} 


| SeMENONE cm we 3s | | 


Reversed frames .. 
| 


19 234 


| Depth of framing .. | 


Bulb angle frames... 


= in a oi tease menage : aes Fo sy. a = 


Frames... s0 «ss | | 


Reversed frames .. 
Depth of framing + 


Bulb angle frames..| i } 


BRAG. cs. ike ss] 


Reversed frames .. | 
2 1 2 4 | | | | 


Depth of framing sal 


Bulb angle frames.. 


| EONAR os ae Pras! 


| Reversed frames .. | 
22 24 


Depth of framing .. 


Bulb angle frames,. | 


| Frames... .. .. ../ 


Reversed frames ..| 


Depth of framing ..| 


23 244 


Bulb angle frames.., 


Frames... .. .. ..! 54 x3 X-38 | 


| moversed frames «| 54 X3X-38 
24 25 | 2 | 


| Depth of framing ..| 8 


| Bulb angle frames..| 8} X8X-52 | 


So a a oe ieee 2 As |e 
} | 


| Frames.. sa an ea 54x38 x-40 | 6 X3X-40 | 
| Reversed frames < 54 x3 x-40 | 54 x 3x -40 | 


| Depth of framing ..| 8 8} 


| | 
i 


Bulb angle frames... 9 Xx 3 X -42 9 x3x-52 | 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 
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SIDE FRAMING. 


TABLE OA 


(SEE CONTINUATION.) 


| pees ENGR ee ee ee ee eee 
D FRAME TYPE OF | FRAMING IN — = = = : — - = 
SPACING. FRAMING. PEAKS. | Feet, Feet. Feet, Feet, Feet. Feet. Feet, 
8 10 12 13 14 15 16 
Feet, Tuches, Inches. | Inches, Inches. | Inches. Inches. Inches. Inches. Inches, 
hia Sa hB SOB OS REE x3} X-86 5 X84X-36/5 x3$x-38/5 x8}x-38/5 x34x-38/5 x3hx-38| 54x 34 x-38 
Se 8 X83 X-86/3 x3} x-36/34x 34 x-36/4 x 3h x -B8 | 4h x B x88 | 4 x 3h X38 |5 x 34x-88/5 x8} x-38 
ve a Depth of framing .. 5} 54 6 6 64 | 64 | 7 74 
Bulb angle frames...7 X3 X-40| 74 X 84 X-36 | 74X34 X-46/8 X84X-38/8 x34x-46/8 x85 x-46| 8h x 3h x -42/ 84 x 34 x +52 
Frames. .. .. «5 X83 X-88/5 X3hX-36/5 X84X-38/5 x3hx-40/5 x35x-38/5 x3hx-38/5 x35 x-40| 55 x 8h X-40 
Reversed frames ..| 34X38 +88) 3) 34X-36)/4 X85X-38/4 x 8hx-40/ 44x 85x -B8/5 x 3hX-B8 5 X3EX-40)5 X35X-40 
wel ak Depth of framing .. 5} 6 | 6 6 64 7 | 7 74 
Balb angle rames..| 7 X83 X-44 7h x 8} x-46|8 x 84 x -38 8 xX 34 x-42|/8 x84 X-46/ 85 x 34 x -42 (8h x84x-48/9 xBhx-44 
Frames... .. .. «. 5h 34 X-36 | 5b xB} x -B8 | 54 x Bh x -B8 | 54 x Bh x-88| 5} x 9h x-88 5h x Bh x -40 | 5h x Bh x 40 | 54 x Bh x -40 
«| Reversed frames... 3X3 X36 3h x 34 x-38 | 4 x 84 x38) 4 X8hX-38 44X34 x -88 44x 34x-40/5 x35 x-40| 55 x 35 x-40 
= nf Depth of framing ..| 6 6 | 64 64 7 7 74 | 8 
Bultangle frames... 74 X 35 X-36/ 8 X34 X-38 18 x 33 X-46/8 x3) x-46 | 8h x 84 x -42 | 8h xX 84-489 x85 x -44/ 95 X 85 Xx -42 
| |. |. 
Frames. .. .. ..| 54X34 X-88| 54 x 34 X-40 | 55 X 35 X38 | 54 x 84 x -38 | 54x34 X-40/6 x 34x -38 6 xX 34x -38/6 x 35x-38 
ony | Reversed frames ... 353 X-38| 3X 3EX-40/4 X34 X +38) 44x 34X38 4b x 3b X40 49 X3EX 38 5 X3RX-38 5} X 35 X +88 
= 27) Depth of framing .. 6 6 64 az | 7 | 73 8 8} 
Pe ee Sa) 7x 3X -40/8 x8hx-42/8 x35x-46| 8h x 3h x -42 | 84x 3h x -48 | 85x 35 x-52/9 3b x -48/ 95 x 3h Xx 44 
Frames.. .. .. ..| 54 X 34 X -40 | 54 x 34 X -40 | 54 X 34 X-38 | 54x 34X-40/6 XB4X-38)6 X34X-38/6 x3$x-40)9 X34 x-40 
| Reversed frames ..|3hX3 X-40/ 4 xBhx-40/ 44x 3h x-38/ 44x 84x -40/ 45x 34x-38/5 X3BhX-38/5 x 34hx-40| 55x 34x -40 
ss “fa Depth of framing .. 6 64 7 7 7 8 | 8 8} 
| Bal angle frames... 74 x 3h x -44 | 8 x Bh X-50 | 8X Bh x42 | Bh x Bh X48 (8h x 8h x-52/9 X 3h Xx -48 | 9b x 34x -42| 9} x 34x 48 
Frames... 6 XBEX-40|6 X8hX-38/6 XBhX-40\/6 XB}X-38)6 x8hX-40 6 XBhX-40/6 XBhX-40/6 XBhX-38 
: Reversed frames ... 343 X-40/4 X34X-88)4 x34 x-40 4h x 84x38 | 4} x 8h x -40 5 x3hx-40/ 55x 34x-40/6 X34 x38 
: = | Depth of framing .. 6} 7 7 7} 7k 8 | 8} | 9 
| Bulb angle frames... 8 Xx 34 x -40 | 8h X Bh X-42 | Sh x Bh X48 | 8h X 84x -52/9 x Bhx-44| 95 x 3b x -42 | 9b x 84X48 | 94 x Bh X-52 
(Frames... .. 6 X3hX 42 6 X8hx-38/6 x Bh x40 6 x 3hx-42/6 x3hx-40/6 x84x-42) 6b x 3h x -B8 | 64 x 3} x -38 
a i Reversed frames /8bx8 X42 AD XS X38 4} x 34 x-40 44 x 3} x42) 5 x 84x +405 x 8h X-42 | 5h x 34 X-B8 | 6 x 84 x +38 
Depth of framing ..| 64 74 74 74 8 8 9 93 
Bulb angle frames... § x 9} x-44 | 8h 84x52 9 x 3h x44 9 x 8h x -48 9h x 8} x-42| 9h x 34 x46 | 9b x Bh x-52 10 x 34 x -48 
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SIDE FRAMING. TABLE OA 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DEOK AT SIDE. 


D FRAME | ‘TYPE OF ; a Seiit 5 ee sa J ane ee SS . 8} 
SPACING. FRAMING. Feet, | an Feet, Feet, | Feet. Feet. | Feet. Feet, 
17 18 19 20 21 ; 22 23 24 
— | = | = er a - : 
| 
Feet. Inches. | Inches, Inches, | Inches, Inohea, | Inches, | Inches, Inches. Inches. 
| | 
| | Frames .. .. ../55 X 34-386 X 34 x +38 | | 
Reversed frames...5 X 34 X-38 55 X 84 X-B8 
26 | 2%6 slik or 
| Depth of framing | 8 8} 
| 
| | 
| Bulb angle frames) x 35 x -48 94 x 3h x +44 | 
| Frames .. .. 54 X34X-40'6 X3hX-40 6 X34X-42| | 
Revers | | 
ed frames...55 X 34 X °40) 55 X39 X-40/6 X34 X42 
27 | 26h | pax Sh 4x3) 4 
| | Depth of framing 8 8} 9 
| | Barb angte framesi9h x 3h x 42, 9b x Bh x48 10 34X50 
= — —_ _ | at | = | 7 | | mi 
| | | 
Frames .. .. ..16 X35X-40/6 X34X-40 64 X 34 X-40 | 65 X 84 x -40 
pe - Reversed frames 5} x 84 X-40 6 x34X-40 6 x35X-40 65x84 x-40 
| | Depth of framing | 84 9 94 10 
| Bulb angie frames 4 x 34 x -48) 10X84 X-46 | 10 X 3h X-54 10X34 X-48 | 
| Frames... ../6 x 3h X -B8) 64 x 84 x -88 | 64 x 34 xX -42 | 64x 384 .X-44/7 XB4X-44 
a6 a Reversed frames. X 3 X-3816 x 33 X-38/6 xX 3} xX -42 64 x 34 x +44 64 x 34 x44 
(él | 
Depth of framing | 9 94 94 10 104 
| | 
| Bulb angle frames 94 x 34 x ‘52 10 X 3} x -48 104 x 34 x “46, 10} X 34 X +58, 11 X 34 x +54 
| (Frames .. .. ..16 x35 x-40/ 64 x 3h x-40 | 64X34 x-42/7 X84x-42/7 x34x-46/7 x35 X-46 
36 ve Reversed frames..|(} 34 x-4016 x 34 x 40 | 64 x 34 X -42 64 x 34 x 42 63 x 34 X-46)7 X 3h X46 
| | } | 
Depth of framing | 9 94 10 | 104 105 11 
| Bulb angle frames 1() X 34 X +46 10 x 34 x +54 104 x 84 x +52! 11 x 34 x -50 LL} X 3h X 48/114 x 83 x 54 
| il + as 7 era fie = see ied i se bile 
| Frames .. .. ..16 x 3h Xx -42/ 64 x 84 x-42/64X85x-44/7 X384X-44/7 X34X-46| 74 X 34X46 7h X 34 X48 
ah oe | Reversed empea \ x 84x 42 6 x3}x-42 63 x 84k -44 | 64 x84x-44/7 x 34 x-46/7 xX 34 X +46 74 x 34 x -48 
Depth of framing | 9 94 10 103 | ll 1 iy ] 12 
| | | 
| Bulb angle frames!1() x 3h x “50.104 x 34 x -46/104 x 84 X -58) 11K 35 x +54 114 x 834 x-54)12 x 84 x-52) 12 x 34 x 66 
a i Aha: “a aban mM (eae ae WT 
| Frames... ..164 x 84 x +38) 64 x 84x-42/7 x8hx-44/7 x8hx-44|7hx3hx-44/ 7x 35x 46] 8 X8RX-46 | 8 XBhX-48 
a ae | Reversed frames...64 x 34 X -38) 64 x Bh X-42|64X BEX 44/7 XBHX-44 (7 x3hx-4d|7hXBEX 46] 7EX3EX-4G | 8 XBHX-48 
| Depth of framing 10 | 10 104 ll | 11} 12 123 13 
: | | | 
| MMchanuel frames 10 X Bh X +56 104 x 8h X-52| 11 X 84 X “D4 |114 x 84 X weil XB4X 48/12 x Bh x -GOHL2 x Bb X BEX -5O12X4K 4x5 


SIDE FRAMING. 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 
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TABLE OA 
(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


FRAME | TYPE OF | FRAMING IN av eetieny AND FROM — O¥ MARGIN wri - a = DOUBLE pat bie TO eg DECK AT SIDE. 
SPACING, FRAMING. | PEAKS, Feet. Beek. ira: Feet. Feet. 
| | 8 she" 12 | 18 14 
— “ a — - = | - - ra 
Feet. Inches. Inches, Inches, Inches, Inches, Inches, Inches, 
Frames .. .. .| 64X34 -42 64x84x-40 | 6x 3hx-42 64 x 84 x -40 6hx3hx-42 | 64x 3hx-38 
Reversed frames .. 343 X-42 | 4 x3hx-40 4 xXBRX-42 | 4h x Bh X-40 4h xX3hx-42 | 54x 34X-88 
33 294 Depth of framing. 7 7% 74 8 | 8 9 
| Bulb angie frames. 8h x 84 x -42 9 x34x-44 9 X3hx-48 | 9bx3hx-42 | 94X3hx-46 | 94x34 X-52 
a —~ | | St i See : 
(Frames... 4 7 x8hx-42 7 X8hx-44 | 7 x8hx-40 7 x3hx-40 7 x8} x-38 7 x84}x-40 
ce s Reversed frames | 84xB x-42 84 x Bh x -44 4 x3hx-40 44 x 34 x-40 5 x 84x -38 | 5 x 3h x-40 
Depth of framing. .| 7k 74 8 84 9 9 
| | Bulb angle tame. 8h x Bh x +52 9 x3hx-52 | obxahx-42 94x Bhx48 | ObXBEX-52 | 10 x84X-46 
inka Sean 2 - = 
‘Fromes .. .. | 7hxBhx-42 | 7hxBHx-42 | 7hxBhx-40 | 7hXxBhx-B8 | 7HxBHX-40 | 7hXx3HX-38 
| Reversed frames .. 84x8 x-42 34 x 34 x -42 4 x3hx-40 4h x 34 x +38 44 x 34 x -40 5 x 3h x -88 
35 804 | Depth of traming.. 8 8 8h | 9 9 9 
| Balbangleframes..| 9 x 8h x -46 94 x 84 x -46 94 x 84 x -48 9k x B4 x +52 10 x 34x-46 10 x3hx-48 
$j | | Sees SS es 
| | Frames s | Th X 34 x -42 8 x34x-40 8 x3hx-38 8 x384x-40 | 8 x3hx-38 8 x8}x-40 
Reversed frames... 34 x 34 X +42 34 x 34 x -40 4 x 3h x-38 4 x3hx-40 44x 34x38 | | 45x 84x -40 
~ s | Depth of framing... 8 8h 9 9 9} | 9} 
| | Bulb angle frames. 94 x 34 x -46 95xX84xX-48 | 94x 3h x-52 10 x34 x-46 10 x84x-48 | 10 x 84 x-54 
Lwin = OO So Sos OF ae iaeaile ree a = See a= vent d 
| ae i 8 x8hx-42 8 x8hx-42 | 8 x3kx-40 8 x3hx-40 8 x8hx-42 8 x3hx-40 
| Reversed frames 24 34 x 34 x -42 34 x B4 x -42 | 4 x3hx-40 | 44x 34x-40 44 x 34 x -42 b ee xX 34 x -40 
" | Depth of Heed 84 8h 9 9} 94 10 
| Bulb angle frames..| 9h x 84 X -52 94 x 34 x -52 : 10 x34x-46 10 x84x-54 | 10h xX384x-46 | 104 x3)x-48 
——— 3! — ip ties aes = one 
| |Fmmes | 8 XBHX-42 8 x Bh x-42 8 X3kx-40 | 8 XBhx-42 | 8 XBhX-44 | 8 XBHX-44 
| | Reversed frames .| 4 XBHX-42 | 4 x8hX-42 4hx3hx-40 | 44x Sh x -42 4bx3hx-4d | 5 xBhX-44 
_ | a ile Depth of framing .. 9 | 9 9} 94 9} 10 
eae 10 x 34x-50 10 X3hx-50 | 10 x3hx-54 104 x 34 x -46 10k x 8hXx-50 | 10} X3hx-58 
EE | Re |_| — os oy SS ae free ——oo on 
Frames 1 8 x Bh x +44 8 xX 8hx-42 8 x 3hx-40 8 x 3hx-42 8 x3hx-44 8 x 8hx-42 
Ae i angen deme. <4 XBhx-44 | 4h x 3h x -42 5 X3hx-40 8 XBhx-42 | 5 XBhX-44 5h x Bh x -42 
Depth of framing. . 9 of 10 | 10 10 104 
Bulb angle frames... 10) x 34 X-54 46 10} x3hx-48 | 104 x 34x-52 104 x 35 x -58 11 x3}x-50 


104 x 34 x 
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SIDE FRAMING. TABLE OA 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


oi FRAME TYPE OF a cas aes Pe ea FEES WS Se ST a ee 
SPACING. FRAMING. Feet. Feet. Feet. Feet. Feet. Feet. 
15 16 17 18 | 19 | 20 
Feet. Inches, Inches, Inches, | Inches, | Inches, | Inches, Inches. 
vrrames . | 6HXBEX-4O | GhXBHX-40 | 64xB4X-40 GhxBhX-44 | 7 XBhX-46 7 x8hx-46 
eh is Reversed frames .. 5h X BX -40 6 x84x-40 | 64 x 34 x -40 64 xX 84 x +44 | 64 X 84 x 46 | 7 xX8hx-46 
Depth of framing... 9 | 9} | 10 10 104 11 
| Bulb angieframes.. 10 X3hxX-46 | 10 X3hX-54 | 105 x84x-48 104 34x -58 | 114 x 84 x -48 114 x 84 x +54 
Shep eccincll Pn Coe es a are 
Frames... «| = 7 X84 X+38 7 X8hx-88 | 7 X84hx-42 7 X8hx-44 7h x 34 x +44 7h X 84 Xx +46 
Reversed frames .. 5} X 84 X “BB 6 X3hx-38 6 X3hx-42 | 6hx8hXx-44 GhxBhx-44 7 xBHX-46 
= aa Depth of framing... 9 10 10 | 104 11 114 
Bulb angle frames... 1() X 34 X-48 10 x34 x-56 104 X 34 X +52 | 11 X34x-54 114x8hx-50 | 12 x85x-52 
so SS ——I : | | — F Di rages 
Frames... «. =8 X34X-+38 8 xX84x-42 8 x34x-42 | 8&8 x8hx-46 | 8 X38x-46 | 8 xX8hx-48 
a a Reversed frames... 5 X34 X-38 | 5 xX 8h x-42 | 5} X 34 x -42 Dk x Bk X +46 6 x8hx-46 64 X BE x-48 
304 | 
“| Depth of framing .. 10 10 104 104 | li 114 
| Bulb angle ae | 10 x34x-56 | 104x34x-52 | 11 x84x-50 | 114 x 34x -48 | 114 x 84x +54 12 x84x-56 
| + —- | ! | | 
prames | 8 XBKX+40 | 8 XBKX-44 | 8 XBEX-44 | 8 XBEX-4GE | 8 XBRX4E | 8 XBhX-50 
Reversed frames .. 5 x 3h x-4() 5 x8yx-44 | BEX3pX-44 | 6 X BEX 46 | 64 X 34 x -46 64 x 84 x -50 
7 ‘~ Depth of framing .. 10 10 1045 | 11 114 14 
Bulb angle frames. 105 x 34x-48 | 105X384 x-58 | ll x35 x-54 114 x 3h x +54 12 x8hx-52 | 12 x8) x-62 
pwere oe | ee bee _ J 
[pms 4... 8 XBhX-40 | 8 XBhx-42 | 8 XBhX-44d | 8B XBHx-44 | 8 xBhx-46 | 8 xBhX-50 
Reversed frames... 5hX3hX-40 | 54x BHX-42 | 6 xXB8hx-44 | BhXBEX-44 9 7 XBEX-46 7 84x -50 
sa ae essere, 104 105 | 1 | 114 12 12 
| ema frames LObxBhX-56 LL XBHX-5B_ | LIX BHX-BO | 12 xBhx4B | 12 xXBhX-GO | 12x 3hXBhx-52 
| [Prms .. «| 8 XBEX-42 | 8 XBhX-42 8 x 84x -46 8 X34 x-46 8 X3}x-48 8 x8}x-52 
Reversed frames... 54 X 3h X 42 6 x3hx-42 6 x3yx +46 64 X 3} X 46 7 X85 x-48 74 x 84 x +52 
= | a "Depth of framing ., 10} rv u 114 | 12 12 
| >" sbannot framed ll x3hx-50 | 114x3hx-48 | 115x84x-54 | 12 x 34x -52 1 x B8hX-66 | 12 x 34x 3h x -56 
a a 4 — eee nn | 
Frames... | 8 X 34X42 | 8 XBbX44 8 XBHX-46 | 8 X3BEX-46 8 x3}x-50 8 x3hx-52 
a a Reversed frames .. 6 X 3k X-42 6 xX8hx-44 | 64 x 34 x -46 7 X3hx-46 7 x3hx-50 8 x8}x-52 
ci Depth of framing ..| ll ll | 114 12 12 124 
(Pom teunel fame 114 XSHX-48  11¥XBhx-50 | 12 xBhx-S2 | 12 xBhXx-60 |12x8}x3hx-52 | 2x4 xa x52 


FRAME 
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SIDE FRAMING. 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


TABLE SIN 
(SEE CONTINUATION.) 


Db | TYPEOF | z a3 a ee = ane ——— ss 
SPACING.| FRAMING. | Feet, Feet, | Feet. Feet, } Feet. Feet. 
7a, on ; | 21 | 22 23 24 25 26 
Feet. Inches, Inches. | Inches. Inches. Inches, Inches, Inches. 
Frames 74 x 84 xX +46 | 7h Xx 34 x -48 8 xX3}x-46 8 x34 x-50 
| Reversod frames... 7 X3hX-46 | 7h x 84 X +48 8 x 84x-46 8 x 8hx-50 
sed = "Depth ebiteeaine... 114 12 13 18 
MN chaanel eames 12 x3hx-b2 | 12 xBhx-66 |12x8hx3hx-56)12x4 x4 x-54 
Shy | ted | 4 a | 
(Frames... . 7h X 3h x -46 8 X8}x-48 8 xX3hx-48 8EXBEX-52 | 9 x4 X-D4 
* # "Reversed frames . 7h x 84 x +46 7h x 84 x -48 8 X38hx-48 8 x 84x -52 | 8 x 84 x +54 
Depth of rain. 12 124 13 13 135 
(Peteganael Tames 12 X34X-60 |12x8}xBhx-54/12X4 x4 X-50/12K4 X4 X-5B/1BK4 X4 X54 
| Frames 8 x 8hx-48 8 x84 x-50 84 x B84 x +52 9 x4 -x-D2 9 x4 X-56 9 x4 X-b6 
= | hy "-Reversed frames ; 7 x3hx-48 Tk x 34 x +50 8 x 3hx-52 8 xB8hx-52 8 X3hx-56 84 x 3h X56 
| Depth of framing... 12 124 13 13} 13} | 14 
(PMMonannel frames 12 X34X-66 |12x3HXxBhX-5B{12x4 x4 x-5B/IBX4 X4 X-B213X4 x4 X-HB 4X4 X4 X-DE 
aoe 8 x3} Xx-52 8 xX3hx-52 8h x 34 x “54 9 x4 x-b4 | 9 X4 X56 9 x4 x-60 
of . oe + 7h X 84 x +52 8 x3}x-52 8 x8hx-54 8 XBhx-54 | 8hx34X-56 | 8h X 3h x “60 
| Depth of framing.. 12 124 13 134 14 ae 
Onannel frames .. 12x 8hx3hX-56/12X4 X4 X-52/18X4 x4 X-BO|IBX4 X4 X54) 14X4 X4 X5Z/1AX4 XE X-DB 
| ett A oe 
| Frames 8 x3bx-54 8h x B4 x +52 84 x 3h x +52 9 xX4.x-56 | 9 x4 x58 | OKA K-54 
- TY les aetaamaal TEXBX-54 | 8 XBhX-52 | BhxBhX-52 | 8 xBEX-5G | BHXBHX-58 | 8HX4 X54 
| Depth of framing... 12 13 13} 134 14 14} 
“onannel frames .. 12x Sh x 84X-58/12X4 X4 X-DB/19X4 X4 X-52/19K4 X4 X-5B/LAX4 X4 XE ISX X4 XD 
= | a , . se Guamasarecse & 
|‘ Frames 8 xB8hx-54 8h x 3h x +54 8h x 34 x -56 9 x4 x-56 9X4 X52 9bx4 X-58 
s “a ‘ices » 8 X8hx-54 8 x3hx-54 8h x 84 x -56 84 x 8h x -56 8hx4 x-52 8hx4 x-58 
| Depth of framing. 12} 13 13} 14 143 144 
(Onannet frames .. 12X4 x4 x56) 18X4 X4 X-50)18XK4 X4 X-58/14x4 x4 x52 144 x4 X-58 1bX4 x4 X-56 
— —— } — = — ——— ea ee | 5 
Frames shxshx-52 | shxahx-54 | 9 x4 x54 | 9 x4 x-SB | OX X-56 Obx4 x-60 
~ m Reversed frames .. § X34 X-52 8h x 34 x -54 8h x 34 x -54 8} x 84 x -58 8hx4 x-56 8kx4 x60 
Depth of framing.. 13 134 14 14 14} 144 


| Channel frames ./12X4 X4 X-58/13X4 x4 X-54/13x4 x4 x62) 14x4 x4 X-56,15x4 x4 x-54/15X4 X4 X-58 
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SIDE FRAMING. TABLE SA 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (SEE CONTINUATION.) 


I DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


D FRAME TYPE OF FRAMING IN es tier? ee CFE eS es \ 
SPACING. FRAMING. PEAKS. Feet. | Feet. | Feet. Feet. Feet. 
| 8 | 10 | 12 13 14 
Feet, Inches, | | Inches. Inches. | Inches. | Inches. Inches. Inches. 
heen asad 18 x 8h x -44 8 X3hx-44 | 8 X8hx-42 8 X3hx-44 8 x 3hx-46 8 x8} x-44 
| Reversed frames. 4X 8h X46 4kxBhx-44 | 5 XB8EX-42 | 5 XBEX-d4 5 x8hx-46 Bex Bh x 44 
= sie Depth of framing .. 9 9} 10 10 10 10 
Bulbangleframes.. 1()4 x 34 X-48 105 x 35 x -48 | 103 x 34 x +52 | 104 x 84 X-58 | 11 xX34x-50 ul X 85 x -54 
Frames. 8 XBRX-44 | 8 XBHEX-44 | 8 X34x-42 8 x 3h x -44 | 8 x 84 x -46 8 x3hx-44 
_ Reversedtrames 4) x BEX +44 5 xBhx-4d | 5ExBEX-42 | 54x BHX-44 BEx84x-46 | 6 XBRX-44 
a 888 Depth of framing .. 94 10 LOS | 105 105 ul 
Bulbangle frames... 1Q/X3KX-50 | LOX 3EX-5B LL XBRX-DO | LL XBRX-D4 | LEX BEXAR | 114X34x-50 
Frames... 8 XB8RX-46 | 8 XBhX-44 | 8 XBEX46 | 8 XBEX44 | 8 XBHX-46 8 X35x-44 
Reversed frames... 4k X3hX+46 | Dk x Bh x +44 | 5k x 84 x -46 | 6 x3hx-44 6 x3) x-46 Gh X By X44 
* a Depth of framing . 9} | 104 104 | ll | 11 114 
Bulbangleframes... 104 3)x-54 | 11 x34x-54 | LIX BEX48 | 115xX3EX-50 | 114X8RX “54 12 x 35x -48 
Frames... «= 8 X84X-46 8 x3hx-44 8 x3hx-46 | 8 xX3hx-44 8 X84 x46 8 X3hx-44 
ie 5 | Rerenned frames | 5 xX BEX AE | 6 xX38hx-44 | 6 XBEX46 | 64X34X-44 64 X 84 x -46 7 X3hXx-44 
ots Depth of framing .. 10 11 ll | 114 | 114 12 
Bulb angleframes.. 1] x34x-50 | 114x34x-50 | 114x3hx-54 | 12 xBhXx-48 | 12 x3hx-52 | 12 x34x-56 
= oo A See ae ee BA eae Soe a dh mass . 
Frames 8 x34x-46 8 x3hx-46 8 x34x-48 | 8 x3hx-46 8 x3}x-48 | 8 x 34x46 
| Reversed frames... § 54x B5X-46 | 6 XBhX46 | 6 xBbX-48 | GhxBhX-46 6xXBExX48 7 X3RX-46 
ms | = Depth of framing | 104 ll 11 114 11} 12 
Buipangieframes.. 11}X3X-48 | 11h 3hX-54 12 x3hx-48 | 12 x384x-52 12 x8} x-56 | 12 x3} x -60 
oe ws | _| ; eee eee | 
Frames... | 8 X3hX-48 8 x8hx-46 | 8 x8hx-48 8 x3hx-46 8 x3hx-48 8 x 3} x-46 
__,  Reversedtrames ... 54 x 8h X +48 64x34x-46 | 6hx8hx-48 7 X 84X46 7 x8hx-48 7h x 3} x -46 
45 355 heist aineieateia 105 4 14 12 12 124 
Mehannelfames. 11h XBbX-DO | 12 xabx-d2 | 12 xBbx-SE 12 x8hx-60 | 12 XBhX-G6 | 12x 34x 3hX-50 
ad es 2 Pe Sees peas 94 212 
Frames .. .. «| § X34X-48 | 8 x8hx-48 8 X3hx-48 8 x3}x-50 8 x8hx-48 | 8 x3}x-50 
Reversed frames... § X34 X-48 6hx3hx48 | 7 x8hx-48 7 X84x-50 74, x 34 x +48 7% X 34 x -50 
ro vi Depth of framing .. 11 14 12 12 | 124 124 
channel frames | 114 x 34 x -60 12 x3}x-56 2b x 34 X-66 12 x 3h x 8h X-52 | stl ii ha 12 X 35 X 35 X58 
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SIDE FRAMING. TABLE SA 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (SEE CONTINUATION.) 
ee enn enn | 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


D | FRAME TYPE OF ae ‘ (& a Ss eee = 
| SPACING. FRAMING. Feet. Feet. Feet. | Feet, Feet. Feet, 
15 16 17 18 19 20 
—| ee — - — a le 
Feet. Inches, Inches. Inches, Inches. Inches. Inches Inches. 
Frames. |) 8 XB8bX-44 | 8 XB‘X-44 | 8 XBEX-4B | 8 XBHX-48 & x35x-50 8 X3hx-d4 
| | | | 
ea a | Reversed frames ../ x 84 x -44 64 x 84 X-44 | 64 x 34 x -48 | 7 X34x-48 7hX84X-50 | 8 XBhX-54 
| Depth of framing ... ll 114 114 | 12 124 124 
Bulb angle or i 
channel frames ] | 4 x 34 X +50 12 x8bx-48 | 12 x38hx-56 12 X34xX-66 [12x34 x3hx-58/12x4 x4 X-56 
REE eS ee ae Rees | 
by areas, | a a — 
| Frames «+ | 8 XBEX-44 | 8 XBEX-44 | 8 XBEX-48 8 x34x-48 8 x3bx-52 | 84 x Bh x -54 
41 38} | Reversed frames . 64x8hx-44 | 7 x 84 x44 7 x3hx-48 7kX3hX-48 | 8 xXBhxX-52 | 8 x 84 x +54 
| | 
| Depth of framing “| 114 12 12 125 124 13 
| Bulb angle or | | | 
| ee as X85x-48 | 12 x3hx-56 x 84 X-66 12 X 3) X Bb X-D4) 12 x4 x4 X-52/13K4 x4 X-50 
Ee ea: See ee mall |. — 
Frames... | 8 X3hX-44 | x 34 x -50 8 x3hx-50 | 8)x8hx-52 9 x4 X-52 
On eee * | Reversed frames | 7 x34 Xx-44 7 x34x-50 7ExX3hX-50 | 8 X8hX-52 8 X3hx-52 
| . 
| Depth of framing .. 12 12 12} 13 135 
Bulb angle or | 
channel frames 1) x 34 x +56 12x B&X 34X52) 12x BhxBhx-5B)/12X 4x4 x-5B/1BX4 X4 X52 
ue sani} = 
|Fmmes | § X8hX-46 8 X8kX-46 8 x3hx-50 8 X3hx50 BEX 8} X52 9 x4 X52 
43 a | Reversed frames .. 7 x 84 x -46 7h xX 84 x -46 7% x 84x +50 8 x 3h X +50 | 8}x3}x-52 | 84 x 34 x -52 
| Depth of framing ..) 12 124 124 13 13} 14 
Bulb angle or | | | 
channel frames} 17 x 34-60 [12x 84x34 x-50 1B OLA ABE AEX x4 X-D4/13K4 K4 X-H2/1BXK4 X4 X-58 
| con now ar 4 
| Frames. | 8X BRX- 8 XBhxX-48 | B8hxBhx-48 | 8kxXBhX-50 | 9 X4 X50 9X4 X54 
| | | 
i | “a Reversed frames ... 7 x 3hx- Thx 84 +48 74h Xx 3h x +48 | 8 x3bx-50 | § x8hx-50 84 x 84 x +54 
| | Depth of framing ., 12 12} 13 13} 14 14 
Bulb angle or 
channel frames, 12x 8h x 34 x-54| 124 x4 x-50/18xK4 x4 X-50 | 13 x4 x4 x*D4)13 x4 X4 X62 
on | | as es pert 
Frames... =) 8 X83hX+48 | 8 x34 x-48 | 84 x 35 x -48 | 9 x4 x52 | 9 X4 X52 | 9 X4 X-56 
45 85% | Maeepediteames:..| 74 BEN 948 8 xX84x-48 | 8 x3hXx-48 8 xX3hx-52 8kx4 x-52 | 84 x 34x -56 
oF | 
Depth of framing .. 124 13 134 134 14 14 
Channel frames .. 12 X 34X34 X-54/12x4 x4 X50 /12X4 X4 X58 13xK4 X4 ae ia ie x4 X+D8|14xX4 x4 x-52 
ee ay } -—— - — Si apa a ea a | <= = za - : a | 
Frames... . = 84h X84 X-48 | 8h x 84 x -48 9 x4 X48 9 x4 X-52 9 x4 X56 | 9X4 X-52 
| | 
es C _ Reversed frames .. 74xXB84X48 | 8 x 34 x -48 | igo X 84 x +48 8h x 84 x -52 8kx4 x-56 8h x4 x52 
Depth of framing .. 13 134 14 14 14 144 


Ghannelframes ../12X4 X4 X-50|12x4 x4 x58 | 18 x4 x4 X-50/18xX4 x4 x-D8,/14K4 X4 K-02) 14X4 X4 X05 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES, 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATS IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
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SIDE FRAMING. 


TABLE OA 
(CONCLUDED) 


Feet, Feet, 
23 24 
Inches. Inches, 
9 x4 x56 | 9kx4 x-52 | 
8hx4 x-56 8kx4 x-52 | 
14 144 


14x4 X4 X-52|14K4 X4 X-58| 


94x4 x-52 9x4 x56 | 
8hx4 x-52 8kx4 x-56 
144 144 


14x4 x4 X-58)15x4 x4 X-54 


Feet, | Feet, 
25 | 26 
Inches, Inches, 
9k x4 X-58 | 9k x4 X-62 
8x4 X58 | 8x4 x -62 
144 | 144 


15x4 x4 -56/15x4 x4 x-62 


9h x4 x-60 9bx4A X66 
8x4 x60 8h x4 x-66 
144 143 


1b5x4 X4 X-58|15x4 x4 X-66 


9bx4 xX-B4 | 9X4 X-58 
8hx4 x-54 | 8X4 X-58 | 
144 144 


1DX4 X4 x-52/15x4 x4 X-56 


1bx4 x4 x-64 


9h x4 x-64 
8x4 X-64 | 
144 


J. 
) 


9kX4 X-56 9b x4 x-62 
8kx4 xX-56 8x4 X62 | 
| 1 
144 144 


| | 


1bX4 x4 x-b4/15K4 x4 x-62| 


9k x4 X-60 9k x4 x-66 
8kx4 x-60 8hx4d x-66 
144 144 


15x4 x4 xX-58 


9kx4 x-62 
8x4 X-62 
144 


1b5x4 x4 x-62 


1bx4 x4 X-66) 


FRAME TYPE oF ——— 
SPACING. | FRAMING, Feet, Feet. 
21 22 
Inches, Inches, Inches, | 
Frames 84 x 34 x-54 84 x 34 x -56 | 
| Reversed frames... 8 X 34 X-54 8} xX 34X56 | 
a Depth of framing..| 13 134 | 
Channel frames ..|13X4 X4 X-50/18X4 X4 X58 | 
| Frames 9 X4 X-54 9 X4 X-+d4 
Reversed frames... 8 X34 X-54 84 X 3h x -54 
am Depth of framing.. 134 14 
Channel frames ..) 13 X4 X4 x54 18x4 x4 X-62 
Frames 9 X4 X-54 9 X4 xX-58 | 
* Reversed frames... 8h X 84 X +54 84 x4 X-58 | 
Depth of framing., 14 14 
Channel frames ..| 13 K4 X4 X-62/14X4 X4 X-56 
se 
| Frames 9 x4 xX-56 | Obx4 x-52 
x | arial seni -| 8h x 34 x -56 8hx4 x-52 
Depth of framing.. 14 144 
Ohannel frames ..) ]14X4 X4 X-52/14K4 X4 x-58 | 
Frames 9 x4 X-58 9hx4 x-56 | 
Reversed frames... 84 X 31 X-58 8h x4 X-56 | 
a Depth of framing.. 14 144 
Channel frames ..)]4X%4 X4 X-56/15X4 X4 X-54 
Frames 9X4 X-52 9x4 x-58 
Reversed frames... 84 X4 X-52 8hx4 x-58 
8) Depth of framing.. 144 144 
Channel frames ..J 14X4 X4 X:58/15X4 XK4 X-56 
|‘ Frames 9X4 X-56 Ohx4 X62 | 
| | Reversed frames . 8x4 x-56 84 x4 x-62 | 
| - | Depth of framing. 143 144 


| 
| Channel frames .. 


15x4 x4 x-54 


5x4 x4 sl 


| | 


Luoyp’s Re@isTER OF Surpprna, Lonpon.—25th June, 1925. 
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_ SIDE FRAMING. — TABLE & 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 
| | | T 


DEPTH (a) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 


FRAME TYPE OF FRAMING IN AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


P  sractwo.— yRaumn. AS TT A SINE Sea EE, A, | ee 
8 10 12 18 14 15 16 
Feet. | Inohes. rad | Inches. = Seite 7 ‘eben ae sits a Inches. | Inches. | 7 Inches. ilag Inches. 
Frames .. .. ..(3 X38 X-26/3 X8 X-26/3 X38 X-28 
18 ag. Bavormtivamen 2X 2EX.26 | 24 x24 X26 2 x24 X28, 
Depth of framing .| 3 3 | 3 | 
| angio frames .. ..| 5}X3 X-B2|54X3 x-B2/54XB x-84 
|| |} —|--— | 
‘pmmes .. . . 8 XB X-26/8 X3 X-26.8 XB X-28.3 XB x-28 
19 23} | Roversed frames 3 x2}x-26 3 x2)x-26 3 X23 x-28 8 x3 X-28 
| Depth of framing... - 35 3} BS | 3} 
fanaa diana. 6 X8 X-8216 x3 X32 6 x3 x-8416}%3 x B34 
eal a 9 | =— _| —_ | 
Frames .. .. ..|3 X83 X-28/38 X83 X-28/3 X3 X-32/3 x3 xX-3013}X38 x-30 
20 23 | Reversed frames 3 x 2)x-28/ 8 X25X-28 8 x21X-32 3 X38 X-30]3 x3 x -80 | 
Peete sats Piembesll ache diye. | tne 
frames .. ....)8 X83 X-34/6 X38 Pierg heed X-32|63*3 x-38153 x38 x84 
sinh cits Sabie, Beri. | aoe UG te 
‘Frames... [8 x3 x28 3 x3 X-2813 x3 x-32/34x38 X-30/33x3 x-30/385x3 x-32 
a oy | Reversed frames 18 X83 X-28/3 XB X2813 xB x-B2/8 XB x30 84x38 X-80/8)x3 X-82) 
Depth of framing ..| BY 8} 34 4 4} | 4} 
Mpames ee 64X38 X-34/6)X3 X-34]5}x3 x-28,5}x3 x-3416 X83 X-B2/6 XB X-38 
be | - cae tS ex ae ee - 
Framea .. ..'..|B XB X-80/8 X83 x-B2/8 x8 x-84/3}x8 x -82/8}x8 x +32 BEX3 X-34/4 X3 x-34) 
20 og | Reversed frames (8 X3 X-B0]38 x3 x-32/8 x3 x84) 3 X83 x-82/8}X3 X-32/3}x3 x-34/3hx3 x-34 
feerortte fal es eee er + : 
| | frames... “ae X-38]}5}X3 X-28/54x3 pte Se rate x-40/6 X83 X-88\/6 x38 x-42/6}x3 x-88 
| Frames 3 XB X32 3)x3 X-B2 BI X8 x4 4 X83 X-82/4 x3 x-32[4 x8 x+B4/ 4 x3 x-B84/45X8 X-34 
23 | 94} Reversedtrames .|8 XB X-B2/8 XB x-82/8 x8 x-34/8 xB x-B2(8hx3 x-B2/3hxB x-B4]4 XB x34. 4 XB X34 
| Depth of framing ..| 3h 4 4 re 5 5 5} 6 
| poicaceincemin DUS X +28 | 5X3 x40 | 6 x3 X-30/6 x8 X+88/6)X3 X-34/65X3 phir x8 X-36/7 X38 x-46 
ae ee ae yee te 
|Frames .. .. «3 X8 X82 BEX3 X34) 35x38 +364 x3 x-B4/4 x3 x-B4 4 x3 x04 X38 X-36/45X3 X-36 
24 on | Reversedrrames .| 3 XB X-B2/3 X3 X-B4/3 xB x-36/3 XB X-B4/3}x3 X-34|3}xX8 x-B6/4 x8 x-36/4 x8 x-86 
_ Depth of framing .. 3} 4 | 4 4} 5 5 5} 6 
oe Raney OE XE X-28 6 X3 #8016 X38 X-34/6 X8 X-42/63x3 x88 62 x3 x44 |7 X3 xX-40/75X3 X-36 
| Frames 8 XB X-34/3)X3 x34 84x38 X-36/4 X38 x-B4 4 X3 X-B4/4 x8 X-3B6/45X3 X-36/45X3 x-40 
25 254 | Reversed frames 8 X8 x-34/38}x38 X34) 3} x3 X-36 33x38 x +34) 4 x8 xX-34/4 x8 xX-B6/4 X38 X-86\43x8 x-40 


| Depth of framing .. a} 43 4} 5 | 63 5} 6 6 


| Bulb angle frames} 5} X3 X-32!6 X8 x42 64x 3 X-82/63x3 *-88|7 x8 x-86)/7 x38 x-40\7)x3 *-36/79x3 x-d4 


2S SN ee eee EEE 
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SIDE FRAMING. TABLE 4 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 


| 
DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS. 


| AND M TOP OF MARGIN EIN W BLE BOTTOMS, TO LOWEST DECK AT SIDE. 
FRAME TYPE oF FRO oO PLAT: AY OF DOU 


Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. 


17 18 19 | 20 21 22 23 24 25 


SPACING.) FRAMING. 
| 


Feet. | Inches. Tuches. Inches. Inches, Inches. Inches. Inches, Inches. Inches. Inches. 


Frames 
| Reversed frames .. 
| 
Depth of framing .. 


| Angle frames .. 
| 


| Frames 
Reversed frames .., 
19 234 


Depth of framing “| 


Angle frames .. Pa 


|. 
Frames... .. -| 


| 

| Reversed frames .. | | 
20 | 284 | | 
| | Depth of framing | 
| 
| 
| 
| 
{ 


Angle or bulb angle} 


| | = = = = — — 


meee Vic 1 ane a ——— 


frames .. .. 


Frames ee ee owe | 


Reversed frames .. 


Q1 24 


Depth of framing .. 


Angle or bulb ang) 
frames. 2. cs aa 


| Frames 
22 | 24 | 
| Depth of framing | 


| | 
| Reversed frames ..| 
Bulb angle frames 


| Frames 


23 | 244 


| 

{ 

Reversed frames .. | 
Depth of framing .. 

| 


Bulb angle frames 


Frames .. .. 4 x3 x-40 
| 
| Reversed frames .. 44 x3 xX-40) 
24 25 


Depth of framing .. 6 


Bulb angle frames|7 4 X3 xX-44 
| 


|_| + | —-|~ -| Sager 


Frames .. .. 1D X83 x -40/5 x8 ~-40) 


| Reversed frames ..44X3 X-40/5 x3 x-40! | | 
25 254 
Depth of framing ..| 64 | Ve } f 


Bulb angle frames'8 X 3 x 408 x8 X52 


FRAME | 
| SPACING. 
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SIDE FRAMING. TABLE & 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 


| AND FROM TOP OF MARGIN PLATE IN W Ww SIDE. 
TYPE OF FRAMING IN I AY OF DOUBLE BOTTOMS, TO LOWEST DECK AT 


Feet. | Feet. Feet. Feet. Feet. | Feet. Feet. 


8 10 | 12 18 14 15 16 


FRAMING. PEAKS. 


Tnches. 


Inches, Inches. | Inches. | Inches. Inches. Inches. Inches. Inches. 
i | 8hx3x-80 {ex x86 4 x8 x+B4 4 X8 x-36/44x8 x-36/44x8 X-> 44x38 x38 | 4) x8 x 4 
| | | | 
“Reversed frames... 3X3 X-30 | (84X38 x86 3hx3 X-B4 Bbx3 X-36/3hX8 X-B6/4 XB X-B8/45x3 x-B8 4bxB X- 


Frames 


Depth of framing .. 4 44 | 5 5} 5} 6 6 


| Bulb angle frames| 54 X 8 X +34 6) x3 x-82/6)xX3 x-38/64x3 x-44/7 x8 x-40|/7 x8 x-44/74X8 xX-40/8 x8 


a “2 Eat a sal = _ : ue . 


Frames... .. 84X83X-32 [4 X8 X: 86 44X83 X-34/44xX3 x-36/45x3 x-38/5 x8 x-38/5 x8 


| Reversed frames... 3 X3X-32 | 3hX3 x: 86/34x3 x-34/4 x8 x-36/44%3 X-B8/ 44x38 x -B8/ 45x38 
| 5 | | 6 6 64 64 


Depth of framing . | 4 


| 
| 
| Bulb angie frames| 54 X 3 X-40 6b x38 38 | . 36 |74x3 X-36| 74x38 x-40/8 x8 x-88/8 XB x- 


Frames. .. ..| BEX3X-B4 [4 XB X-86 38/443 X-38/44x3 x-40/5 x8 x-40/5 xB x: 
Reverted frames. 8 X3X-B4 | BEXB X- 38 | 88) 44%3 x-38/44x3 x-40/45x8 x-40/44x8 x: 
| Depth of framing .| 4 | 5 | | 6 6 64 


| 


“wat angie frames) 6 X3X-80 |64X8 X-44/7 XB X-B6/7 X38 X-44/7EXB X-40/7HXB X- 40 8hX8 X- 
} | 


Frames... + 4 X3X-82 | 45 x3) x-36 | 43 x 35 x -38| 45x 3h x-38/5 x35 X-38)5 x34X-38/5 88/5 x8hx- 
Reversed frames... 3 X3X-32 |345X3 X- (4 X83 x-88 43X83 X38 (45X83 X-B8/45xXB X-3B8/5 38/5 X38 x: 
| | 


Depth of framing ,. 44 | 54 6 64 , 


64 vi 
Bulb angle frames) 6 X 3 X-38 \7 x 84 xX -40|7 eee | ace d x 8h X-88/8 x8hX-38/8 x3hx-46 84x 34hx- 


| | Sr SEE eS CREM He BASED OS PEG, 


Frames 


| } a 
; 4 X8X-B84 |45x34x-38 44x 3h x-38/ 44x35 x-38/5 x84x-38/5 x3hx-40/5 x3BRX-40/5 xB4x- 
| j i | | | 
Reversed frames .. 3 X38 X-+84 4 X83 X-88/45x3 x-38/44x3 x +88 | 4b x 8 X-B8/45xX3 X-40/5 x3 x-40/5 XB x: 


| Depth of framing ..| 44 54 6 6 64 64 7 7 
Bulb angle frames] 6 X8X-42 |7 x 8k x -44 | 74 x Bb X-40/ 74 x 34X-40/8 x84X-38)8 x34 X-40| 8h x34 x-B8| Bh x 3hX- 


| 


= EE 7 a ee Fo ee |— _ 


Frames .. .. ..| 44X3X-34 “AY x 3h x: 38 ab xahx: 40 heres 215 x 3h x +40 |5 xB8x-40|5 x 3h x-44| 5b x 84 x- 


i 


Reversed frames.| 3 X3X-+34 xs X +38 |4h x3 10/44 x3 x: (4x3 X+40/5 x3 X-40/5 X38 X-44/5 XB X- 


Depth of framing . 5 6 [ 6 6 64 7 | 7 


| | | | j 
Bulb angle frames’ 64 X 3 X +38 | lace ied ales S| x 34x -38/ 8 x 8h X40 | 8h X Bh X-B8 | 8b x Bb x -46 


—-———|—— | = SS ae aia ig sites Wik 


Frames... .. 44X3X-36 renee 40 44x85 X-42/ 44x BhX-44/5 x BHX42/5 x BHX-42/ 55x34 X- 42 | 5h 3h x- 


Reversed frames ..| 3 X3X-+36 /44x3 x-40| 4x3 x-42/45x3 x-44/4)x3 «+4215 X38 x-42/5 X83 x-42/5 x3 x: 


| 
Depth of framing .. 5 6 6 6 64 | 7 


Bulb angle frames) GX 3X-44 74x 34X-44 8 X34X-38/8 ai x Bh x44 | 8h x Bh x42 | 8h x 8h X52) 9 x 34x: 
j | | 
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SIDE FRAMING. 


COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF 


FRAME TYPE OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
aeons FRAMING, Feet. Feet. Feet. Feet. Feet. Feet. Min, waa. Feet. 
7 18 19 20 21 | 22 23 24 | 25 
— as — = = fe na { = ——— 
Feet. | Inches. Inches, Inches. Inches. Inches. Inches. Inches. | Inches. Inches. Inches. 
Frames i a (5 x8 x “42)5 X38 X-42 
26 26 Reversed frames | x3 X — X3 x-42 
Depth of framing | 64 7 | | 
| | | | 
Bulb angle frames /8 x3 X 44/84 X38 X +42) | | 
—|—— —|—— | I- | 
Frames... 5 x8 x -42l5b x3 x 42/55 XB x +42) 
| | 
| Reversed frames ...0 X3 X 4215 X38 x-42 5} x3 X “42 
27 | 26h | | | | | 
| Depth of framing .. ff 7s 8 
| Burd angle trames'$} XB X-42'8}XB X529 XB x46 
= a | ee | oa ese 1 aes 3 i ew ea 
j | 
Frames . (5 x8 x 44)55X3 X-44)5$X3 X46) 6 XB X46 
n | Reversed frames 5 X8 X-44)5 x3 X “44/54 x3 xX Hl 5} x3 x-46) | 
28 27 | } | 
| Depth of framing .. 7 | 7% | 8 84 | 
| | | | | 
| Bulb angle fame x 3 x “46 9 x a x *42 9 x 33 x 44) 9} x 33 x "50| | 
 eeane| cea ale aa a | | i —- 
Frames . 3 x 84 x 42/54 x 34 x 42/55 x 85 X48) 6 XB5X-44] 6 XBhX-44 
, ae |B XB X-42)59X8 x 42)54 x3 x-48| 5bxBhX-44) 6 xBhX 44 | | 
29 (27h | | 
Depth of framing ..| 74 8 8 | 8} 9 | | 
Bulb angle frames84 X 34 X-52/9 X34 X-46)95 X34 X-46/10 x 34 x -46/104 x 83 X “a4 
Frames . lbh X Bh X -44/5$ X Bh X 44/6 X35 X42) 6 KBE X46) 6 x BE X-46 6} x 84 x 46) 
| } ! 
|" Reversed frames ..5) X3 X 4454 X83 x-44/54 x 84 x -42| 5} X35 X-46] 6 x84x-46) 6 x84 x-46) 
80 28 
| Depth of framing | 74 38 8} 84 | 9 94 
Eulb angle frames|\9 X 34 X 42.9 x 34 x -50/94 x 34 x “52/10 x 34x *50)108 x 34 x 48105 x BS x +54 
a Ree — — Z | sine —|- —. ee = r = <= i = 
Frames D4 X BEX 44/55 x Bh x 4416 x84 x -44! 6} x 3} x44) 64 X35 X-46 64x 34x-46) 7 x 3h -46 
} } | | 
i | Reversed frames ..9$ XB X 4454 X 84 x -44/54 X 34 X-44) 55 X84 X-44) 6 x B5-X “46) 64 x 34 x 46) G4 x 34 x -46) 
81 285 | | } | 
| Depth of framing .| 8 8 84 9 | 94 10 104 
| } | | | | 
Bulb angle frames) X 34 X -50/95 x 35 X -48:10 x 34 x 4610 x 34 x “54 103 x 35x “5411 x 3% X -50\114 x 85 x 48) 
| | | ; 
= wes . ae | some rs Pater ee a se 
(Frames .. .. ..J04 X34 X-46/5$ x 34-4616 X34 x-46) 64 X34 x-46) 64 x3} x-48] 64X34 X-48| 7 X34X-48] 7 X84X-48 
| | | | 
| Reversed frames EX 8 x -46/5} X BX 46,54 x 34 x46) 54 x34 x-46) 6 x3hx 48) 64 x 34 x -48) 64x35 X-48) 7 x84x-48 
33 29 | 
| Depth of framing... 8 8 84 9 94 | 10 103 11 


Bulb angle frames|9} X 3h X -4419} X 3 x 52/10 x 34 x -50 104 x 34 x 4ou x 34 x +46 


| 


| 


! } 


11 x84Xx-56115x3}x-50)12 x 3h x 48) 


j 


362 


SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4. 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


| FRAME TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
eames FRAMING, PEAKS. Fisk: Feet. wok Feet. Feet. 
| | | 8 10 12 13 14 
Feet Inches. | Inches. Inches. Inches. Inches. Inches. Inches. 
| Frames .| 5X3 X-34 5 X34xX-38 5 X85X-40 | 5 xX35Xx-42 5 X3hx-42 53 xX35x-40 
4 294 Reversed frames A 8 X38 X-34 4bx8 X-38 | 43x83 x-40 4k X83 X-42 5 XS “X42 5 X83 x-40 
| Depth of framing.. 54 64 6} 6} 7 74 
| | Bulb angle frames. 7 X38 X-36 8 X3}x-38 8 x3}x-40 8 X3}X-44 84 x 84 xX -42 84 x 8} x -48 
| Frames | 5 X8 X-36 5 X38}X-388 | 5 X38}X-38 5 x3}x-40 5 X3hx-44 5} x3}x-42 
ga és Rovers fumes. 38 X38 X-36 | 5 X38 X-38 | 5 X38 X-38 | 5 X38 x-40 5 X38 X-44 5 X38 x-42 
| | Depth of framing ..| 5} ji 7 | 7 7 ve 
| | Bulb angle frames... 7 x8 X40 8 X35X-46 8 X8Ex-46 | 8 X38hX-52 85x 3} x -46 84 x 84 x -52 
ee | = | 
poids | 5 X38 X38 5 X35X-38 5 xX3}x-40 | 54x 31x -38 54 x 84 Xx -38 5} x 34 Xx-40 
- sop «| nrmatenes 8kX8 X38 | 5 xB x-38 | 5X8 X40 | 5 x8 xX-B8 | 5X8 xX-B8 | 5}X3 x-40 
Depth of framing ..| 53 7 7 74 8 8 
Sonlagioninaa:| © 7 *S°x-44 | 8 X85X-46 8 X3}X-52 84x 3x -44 8} x 84 X +52 9 X35x-42 
= = ee ee = 
| Frames 55 X3}-X -36 5 x3}x-40 53 X 33.X-38 | 5} xX 34x -42 53x 83x -40 53 x 3) x +42 
ae oe | Reversed frames 7 8 X83 X-86 | 5 x8 x-40 | 5 X38 X-38 | 5 XB x42 53X38 x-40 5EXS x42 
| | Depth of framing .. 6 7 74 | 73 8 8 
| wath angle frames. 74 X 34 X +36 8 x3hx-52 | 84x 34hX-44 | 81x34 x-52 9 xBhX-42 9 X35 X-46 
| Frames 5} X 3} X-38 5} x3}x-40 | 54 xX 34-X-42 | 54 Xx3)x-44 54x 34x -42 53x 3}x-40 
37 31} aes . BEX 3X38 | 5 x8 x-40 | 5 X38 x-42 5 X83 x-44 5}X3 X-42 5} X 83 x -40 
Depth of framing.. 6 74 74 74 8 8 
Bulbangleframes.. 7)X 3} X-40 84X 3} X-48 84 X 34 X -52 | 9 xX3}x-42 9 x3hx-46 93x 34x-42 
~——| Saepcecmaecail ee ae et sale te |_ ——— : See 
Frames 53X84 x-40 5} X34 x -42 6 x38}x-40 6 x3}x-42 6 x3hx-40 6 xX34x-40 
38 | % Reversed frames .. 3)X3 X-40 5 x3 x42 5 X38 x-40 | 5 x8 x42 5 x3hx-40 54x 34x -40 
Depth of framing ... 6 74 8 8 8 8} 
Bulb angieframes.. 73 X 3} X -44 BEXBEX-52 9 XB} X42 | 9 x3}x-46 9} x 34 x -42 9} x3}x-48 
: 2 = ere ens ee eee Eaeemtotel <4 
Frames 6 X3}x-40 6 X3}x-42 6 xX3}x-44 6 x3}x-42 6 x3}x-40 6 x3}x-42 
aes 62 stviilid eecass (| 8}x3 x-40 5 X38 X-42 | 5 X38 X-44 53x38 x-42 5} X33 x-40 5} X35 X42 
Depth of framing . 6} 8 8 8} 8} 8} 
Bulbangleframes... 8 X3}X-40 9 xX31x-46 9} x3} x-40 0} x 3} x -44 9} X35 X-48 10 x3}x-42 
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COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE A. 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


D FRAME | TYPE OF bal 7 ‘rere oe . i 
, SPACING. FRAMING. Feet. Feet. Feet. Feet. | Feet. Feet. 
15 | 16 17 18 19 20 
Feet. | Inches, Inches. | Inches. Inches. Inches. Inches. Inches. 
| read BEXBEX-42 | DbXBEX-44 Sx ShX-44 | G6 XBRX4d | 6 XBhXAL —— OEXBEX AB 
83 | 99h “Reversed frames.. 53X8 X-42 | 5}x3 X-44 | 5} X 34 xX -44 54 X 84 x -44 6 X3hx-44 | 6 X38hX-46 
| Depth of framing .. 8 8 | 8 8} 9 94 
| purbangifames..| 9 XBEX-46 | 9 xBhx-5O | 94x8hx-48 | 10 XBhx-46 | 10 XBEX-54 | 10XBHX-D4 
L —_ | ee: | 
aes | BEX8Ex-44 | 54x 8}X-42 6 x3hx-42 6 X3hx-46 6 x34x-46 | 64 X 34 xX -48 
ree “Reversed frames. 5} XB Xd BEX 8}x-42 54 x 84 x +42 54 x 84 x -46 6 x3}x-46 | 6 X3hx-48 
| Depth of framing .. 8 8 8} 8} 9 94 
| | eavecetensica: | 9 x3>x-50 93x 34x -46 94x 3hx-52 | 10 x34x-50 104 x 34 X +46 11 x3}x-46 
_ | Hand 7 7 . 
| Frames 54x 34x -40 6 x3ix-40 | 6 X384x-44 64 xX 84 x -44 64 X34 x -44 64 X 34 x -46 
ai ey | Reversed frames .. 54x 34x-40 54x 32X-40 54 x 34 x -44 54 x 34 x -44 6 X3hx-44 64 x 34 X-46 
| Depth of framing ..| 8 | 8} 84 9 94 10 
| Bulbangleframes.,, 95 X34 X-42 | 94 x 34 x -48 10 x34 x-46 10 x3}x-54 104 x 34 X -50 11 x3}x-50 
ee Se | _ | 2 : pe Z Stein 
eked 5Ex3Ex-42 | 6 XB4x-42 6 x8hx-46 | 6x 34x-46 64 x 34 X-48 64x 3 x-48 
ha . | Reversed frames ..| 54% 8}X-42 5h x 84 x -42 54 x 384 x -46 Bk x 84 x -46 6 x3hx-48 64 x 34 x -48 
| Depth of framing a 8 | 8} 84 9 95 10 
| hisivsteote ace | 9} x3} x-46 10 x3} x-42 10 x34x-50 104 x 84 Xx -46 11 x3}x-46 11 X34%X-56 
aaa (cea een Se |——————____|——— = = —4 
Frames 6 x3}x-40 6 x3hx-44 | 6 xX34x-44 64x8hx-46 | 7 X35X-46 7 X8}x-48 
= i | Reversed frames + 54x 3x -40 54 x 84 x -44 6 X8hx-44 6 X38} x-46 6 x3hx-46 64 x 3} x -48 
| Depth of framing ..| 8} 8h 9 9} 10 104 
| Buipangieframes..| 94 %8}X-48 10 x34x-46 10 x34 x-54 104 x 84 x -54 11 x34x-50 114 x 34 x +50 
ci | x a 
| Frames | 6 x8}x-42 6 xX8hx-44 6 x3hx-46 64 x 34 x -48 7 x3hx-48 7 X8}X-50 
38 a | Reversed trames . 5d X 35 X42 | 6 x34 x-44 6 x34x-46 6 x8hx-48 | 6 x 84 x -48 64 X 84 x +50 
Depth of framing .| 83 9 9 9} 10 104 
| Bulbangletrames..| 10 X35 X-42 10 x34x-54 104 x 34 x -46 11 x3} x-46 11 x35xX-56 114 x 3} x -56 
| i a = 
| Frames 6 X3}x-42 | 6 X84x-46 | 6)x3hx-46 7 x8hx-46 7 X8hXx-48 74 X 84 X-48 
39 32} orem | 6 XB8hX42 | 6 XBRX-46 6 x8hx-46 6 x8hx-46 | 64 x 3h x -48 6} x 34 x -48 
Depth of framing ... 9 9 | 94 10 104 11 
"nub ang frames, 10 x34}x-50 | 10} x 33 x -46 | 105 x3hx-54 | 11 x3hX-50 | 114 X 33 x -50 12 x3}x-48 
| 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4 


(See Continuation. ) 


| | DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


| FRAME | TYPE OF : a — ‘ia 
| SPAOING. | FRAMING. Feet. Feet, Feet. Feet, Feet. Feet. 
| 21 | 22 28 25 | 26 
—_-* | —! fie —| .— —o — : 
Feet. Inches. | Inches. Inches. Inches. Inches. | Inches. Inches. 
Faas 64 X 34 X46 7 x8hx-48 7 X3}x-48 74 X84 x -48 
" Reversed frames ..| 64 X 34 X -46 6} X 84 x +48 Pint X 84X48 7 x 84x 48 
33 29 
Depth of framing ..| 10 104 | 11 114 | 
ies ecb easdil | 11 x3}x-50 114 x3} x-50 | 12 x3}x-48 12 x3}x-56 
or a el | a ae ee (ee ea tn - e a. 
Frames 64x3hx-48 | 7 x8hx-50 7 x3hx-50 7h x 84X50 | 
| Rivenet'tands | 6)X3}2%-48 64 x 34 x +50 7 X84x-50 7 x8kx-50 
34 | 30 
| Depth of framing .. 10 105 ll 113 
| | Bulb angieframes.. 11 X34X-56 | 11$X3hXx-56 | 12 X3hx-52 | 12 x3hx-62 
_— ; = | ee Le 
[peated 7 X8}x-46 74 X 34 x -48 | 74 Xx 84 xX +48 8 X3}x-48 8 x3}x-50 
. | Reversed frames... 64X35 X-46 6hx3hx-48 87 X8$X-48 7 X3hx-48 Tk x 84 x -50 
35 304 
| Depth of framing . | 103 11 114 12 125 
Fane Strames| LIFXSHX-48 | 12 xBhx-48 | 12 x3BEX-56 12 x 34 x 34 x-58 | 
ieee | > : = 
wrned 7 x8hx-50 | 7hx3hx-48 74 x 34 x -50 | 84 x 34 x -50 9 x4 x-52 
| 
evened Granite .,| 1. 2042854860 7 x8}x-48 7 x34x-50 7ex3hx-52 | 74x3}x-50 8 x84X-b2 
36 | 31 | 
| Depth of framing’. 104 114 114 12 13 134 
ae ee Sides! 11494 -56 12 x84 -56 12 x34x-62 12 x 834 x 85 x-56/12x4 X4 X-54/13X4 x4 X-52 
Frames 7h x 34 x -48 74 X 34 x -50 8 x34x-50 8 x34x-52 84 x 34 x -50 9 X4 X+54 
\ Reveteedfrniee..| Cy Sy x48 7 x84x-50 7 x8hx-50 8 x3$x-52 <a x 34 x +50 8 x3hx-54 
3 31 
ss | Depth of framing ... 11 | 114 12 | 124 134 134 
| PeMebanne! rameg 114x8}x-60 | 12 x34x-62 12X85 x 85x52 12x4 X4 X-52/18x4 x4 until ban x4 x-54 
Frames 7h x 84 x -50 7k X 84 X +52 8 x3hx-52 | 8 xBhx-54 | 9 x4 X52 epee 9 x4 x-b4 
Hubvebabditads .| “Gh 2¢S¥o0-50 7h x 84 x +52 7EX34X-52 | 8 X34X-54 8 x3hx-52 | 84 x 34x -54 
88 | 32 | | ; 
oe ul | 14 12 124 134 4 
| 
| Butbangleor | 12 x3hx-52 | 12 xB4Xx-66 12X BEX B}X-56 12X4 X4 X-B6 ISA XA cos on x4 x-50 
2001 8 hore eeiiealiale absehaneesi Se eheraenet snecmersnct East 
| Frames 74 x 34 X-50 8 x3hx-50 8 x3hx-52 «9 x4 X-50 9 X4 X-54 9 X4 X-56 
, Reversed fames ..| 7 X89 X°50 7 x3hx-50 8 xX34x-52 8 x3}x-50 8 x3}x-54 8 X 34 x -56 
82h + 
oti | Depth of framing ... 114 12 12} | 134 13} 14 


| Bulb angle or | 
channel frames) 


12 x34 x-62 


12x 84x8}x-52|12x4 x4 xX-52/18x4 x4 er ee x4 x-54/ 14X4 x4 X-52 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4 


(See Continuation.) 


FRAME 


DEPTH (d) AT MIDDLE OF LENGTA FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


TYPE OF FRAMING IN > a ¥. : oe 
| SPACING. FRAMING, PEAKS. Feet. Feet. Feet, | Féck. | Feet. 
8 10 12 | 13 14 
Feet. | Inches. Inches. Inches. Inches. Inches. | Inches. | Inches, 
boo 6 xX8}x-42 6} x 3}.x-40 63X38} X-42 65 X3}x-44 | 64 X34} X42 64 x 34 x-44 
fs gg Reverted ramos . 34x83 X-42 | 5 x3 x-40 | 5 X38 x-42 5 x3 x-44 5 x3}x-42 | 5 x8hx-44 
Depth of framing .. 64 | 83 83 83 84 | 8} 
Bulbangieframes,| 8 X34X-44 9 x8hx-52 | 9)X35X-44 9} x 35x -48 10 x3}x-42 10 x Bb x -46 
: ep |. rts: 

Frames 64 x 3}X-42 GEX3RX44 | 64 X 3} x -46 6}X33xX48 | 6)xX3$X-44 64 x 34 x -46 
ha 3} | rreamane 84x38 x42 5X8 X44 | 5 XB X-46 5 x8 x-48 | 5 x8hx-44 5 x84x-46 
| | Depth of framing. 7 85 8} 8} | 84 84 

Bulbangleframes.. 8}X3hX-42 | 99X39X-48 9}x3}x-50 10 x8hx-44 | 10 X8hX-46 | 10 x8$X-50 
— bees | —_|— ee 
| Frames 7 x8hx-42 | 7 x8}x-42 7 X8$x-44 | 7 x 34x -46 te: x 84 x -48 7 xX84x-46 
re * “overs frames ; 84x38 x-42 4X3} x -42 43x3}x-44 | 45Xx3$X-46 4h x 35 x -48 5 X85x-46 
Depth of framing ... 7k 8} 8} 8} 8h 9 
| putbaneioframes.., 84% S4X-52 9}xBhx-52 | 10 x8}x-46 | 10 x3hx-50 | 10 xBhXx-b4 | 10} x3hx-46 
-| _——- ns ae, 2 
| eisai | TExBhx42 | Thx Bh x44 Thx3hx-42 | 7hxBhx-44 7hx 34 x-46 7h Xx 84 x -44 
re oa) ee 85X3 x-42 4 X3}Xx-44 | 4bxBhx-42 | dbx ahx-4d 4} x 35 X +46 5 xX3x-44 
Depth of framing .. 8 8} 9 9 9 9 
Bulbangleframes.. 9 x 34x -46 10 x3}x-46 10 x3}x-50 10 x3}x-54 10} x 34 x -46 104 X 34 X +50 
ss ae | ees ole es 
Frames... ..| 74X34X-42 7k xX 34X-44 74 X3}-X-46 | 74 X34 X-48 7h X 34 X +46 | 8 x34x-44 
oe _ Reversed frames... 34 X 34 X-42 4k X3}x-44 4} xX 3} x -46 | 4} x 3} x -48 | 5 x34x-46 | 5 x3hx-44 
Depth of framing .. 8 9 9 9 94 | 10 
Bulbangieframes,. 9% X 34 X-46 10 X3}X-54 | 102X35x-46 | 103 X3_x-50 105 x 84 x -54 103 x 34 x -58 
| 
a ee! ee |_|} wea See 
tone’ A Be.) Bivedacaes 8 xX8}x-46 | 8 xX3}x-44 | 8 xXBhx-46 | 8 XBhX-44 8 x3hx-46 
| ae a Tsiecccukeaats 3} x 34 x -42 4 X3}x-46 | 4gXBhxX-44 49X35 X-46 5 x3hx-44 | 5 x 34 x46 
| Depth of framing.., 8} | 9 9} | 94 10 10 
| Butbangleframes.. 9} X34 X-52 10} x 34 x -46 105 X3$x-50 | 10} X3}X-54 | 10} x 84 x -58 11 x3}x-50 
7 aera | a | saaeasa 
| Frames 8 x3}x-42 8 x3}x-46 8 X3hx-44 8 X35X-46 8 x384x-44 8 xX3hXx-46 
ass gg | Reversed tzames .. 4 X3}x-42 4} x 33x -46 5 X3hx-44 5 x3}x-46 54 x 35 x -44 | 54 X 35 X-46 
Depth of framing : 9 9} 10 | 10 104 ' 104 
ity dhe iad A 10 X3}x-50 104 x 83. x -54 105 x 34. x-58 | 11 x8}x-50 11 x34x-54 114 x 34 x -48 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE a 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


D FRAME © TYPE OF = ee FROM oe cance Seems IN cet isl DOUBLE BOTTOMS, TO LOWEST DECK AT are 
| SPACING. | FRAMING. Feet. Feet. Feet. Peet. Feet. Feet 
15 | 16 17 18 19 20 
Feet. Inches. | Inches. Inches. Inches, Inches. Inches. Inches, 
| eames GhxBhx-44 — GEXBEX-AA | 7 XBRX44 «7 xBhX-AE | 7 XBhX-5O | THXBHX-D2 
| Reversed trames.. O}X3hX-44 | 6 XB4X-44 | 6 X3hx-44 64 X 34 x -46 64x3hx-50 | 7 x8hx-52 
40 | 33 Depth of framing .. 9 94 | 10 104 10} | 11 
| Bulbangleframes.. 10 X84 X-54 104 x 84 x +50 10bX8hX-58 114 35X48 114 x 34 x -56 | 12 x34x-56 
ae 6hxBhx-46 | Ghxshx-4e | 7 xBbx-46 | 7 xBhx-48 | 7 xBhx-b4 | 7hXBHX-DA 
a gg} | Mvened frames . | BEX 84 x -46 6 XBkx-46 6 x3}x-46 64 x 3h x-48 7 x3bx-54 | 7 x3hx-b4 
| Depth of framing ... 9 94 10 104 104 11 
borechis edi. | 104 X34x-46 104 x 84 x-54 11 x3}x-50 114 x 34x -50 12 x3}x-52 12 x8}x-62 
CASS | Ve = ae Pe See) 
| Frames 4 7 X34x-48 7 X3hx-44 7 x3hx-46 | 7 x3}x-50 7h X 34 X +52 8 x3hx-52 
fe gg - | Rovortea tram | 5 X8hx-48 | 6 x8hx-44 64 x 34 x -46 64 x 34 x -50 7 xBhx-52 7 x8hx-52 
| | Depth of framing .. 9 10 103 104 11 114 
Haat Bratt. 104 x 34 x -50 | 104 x 34 X-58 114 x 34 x-48 115 X 84 X-56 12 x34x-56 12 xX8hX-66 
| ‘i | = ‘ 
| wrames | TeX8Ex-48 | 74x 34hx-48 8 X3hx-48 8 xX34x-50 8 x3hx-50 8 x3hx-52 
Reversed frames... 9 X35X-48 | 54 X34X-48 54 x3kxX-48 | 36 X8hx-50 64 x 34 x -50 7h X 84 X52 
a <i Depth of framing ..| 95 10 104 | pel 114 12 
BuNchamnel frames! 11 X8$X-46 | 11 x3}X-56 | 114x34x-50 | 12 x8hx-52 | 12 x8hx-62 [12x 34x3}x-56 
= | | a — ee | 
| Frames 8 X3hx46 | 8B X3hXx-46 | 8 X 34 x +48 8 x34x-52 8 xX34x-54 8 x3hx-54 
a a bee he 4, ee 34 x -46 | 5k x 84 X46 | 6 X8bx-48 | 64x 3hx-52 7 x84x-54 7k xX 34 X54 
Depth of framing ..| 10 104 11 11 114 12 
| aed es 11 x3hx-50 | 114x8hx-48 | 12 xXBhx-4B 12 x84X-56 ]12XB}X34X-52| 12x 84x Bh x-58 
iia sts 3 Kadina, eke ee ah So ees! ae 
| Frames . 8 X3bx-46 8 x3hx-50 | 8 x34x-50 8 x3hx-52 8h x 34 X52 8h x Bh x-54 
a a | Reversed frames ‘ 5} x Bh x -46 5b x 8h x -50 6 x3x-50 7 X3hx-52 7 X3hx-52 7h X34 x54 
| Depth of framing ... 104 104 11 114 12 124 
| PeMehannel frames 114 X84X-48 | 11kxBhxK-5GE | 12 xB8hx-52 | «12 xBhx- 12x 8h x Bh X56 | 124 x4 X-56 
| ; —— - IH 
| aesmnes 8 xBhx-46 8 x34x-50 8 x3}x-50 84 x 34 x -50 84 x 34 x -52 9 X4 X-52 
ia se eigen . 6 X8hx-46 6 X3hx-50 64 x 34 x -50 64 X 34 x -50 7 x 34 x 52 7h X 34 X +52 
| Depth of framing .. 1] i 114 12 12h | 13 
Balbangle or men LIEXBEX-D4 12 XBhX-52 | 12 XBhX-62 | 12xB}xB}X-52 12X4 X4 XB IBX4 x4 X-DS 


a 


| 
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SIDE FRAMING. TABLE & 
COMPLETE SUPERSTRUCTURE VESSELS. (Concluded. ) 


DEPTH (d) AT MIDDLE OF LENCTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
FRAME TYPE OF BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


eae nett e Feet. Feet. Feet. Feet. Feet. Feet. 


21 22 23 24 25 26 


Feet, Inches. Inches, Inches. Inches. Inches. Inches. | Inches. 


Frames .. «. «| 8 XB85X-52 8 xX3hx-54 8 X3hx-54 9 x4 x-52 9 x4 X-b4 9 x4 x-58 
Reversed frames.| 7 X 3h X-52 7EXBEX:54 | 8 XBEX-54 8 X8hX-52 8hx3hx-54 | 84x Bh X-58 
40 | 33 | 
Depth of framing... 114 12 124 134 14 14 
Bulb angle or | I 
channel frames) 12 X83%X-66 |12X84X8hX-58 12x4 X4 X56 13K4 X4 X-52/14X4 X4 X-50)14X4 X4 X56 


a a PRES — = = — EE ee | =~ 
} 


Frames .. .. . 8 x3hx-52 81 x 34 x -52 84x 84 x -54 9 x4 x-54 9 x4 X-56 | 94x4 xX-52 
ai Reversed frames... 74X35 X-52 74 X 8k x -52 8 X34x-54 8 X3hx-54 | 8hX34x-56 8x4 x-52 
Ai yy | Depth of framing . 12 124 13 13} 14 | 144 
iaeeense " 12 x 3} x 8} X-56 | 124 X4 X-52)18X4 x4 X-50/13K4 X4 X-54/14X4 X4 X-52/14X4 X4 X-58 
ce SR cae aoe E n |— 
Frames .. .. ..| 84X34X-50 84 x 34 x-52 | 9 x4 X52 | 9 x4 x-54 | 9 X4 X-58 | Obx4 X-56 
Reversed frames... 7 X34 X-50 8 X84x-52 8 X3hXx-52 Bhx8hx-54 | BhxBhx-58 | 8x4 x-56 
oe eae Peace) 124 13 | 134 14 | 4 144 
ata -| 12x 8b x 84 X58 | 124 x4 X58 13X4 X4 X52 1X4 X4 X50 144 X4 K-56) IDX4 X4 X-54 
ee eee» hades 7 ws ree Agnn 
Frames... | 84X35X-50 | 8hxBhX-54 | 9 x4 X-52 9X4 X56 | 9X4 X-D4 94xX4 x-58 
= Reversed frames .. 74 X 35 X50 8 x384x-54 84 x 34 x -52 8kx3$Xx-56 | «BEX 4 X-54 8hx4 x-58 
- Depth of framing. 124 13 14 14 144 144 
Channel trames .. 12X4 X4 X-50 13X4 x4 X-50 13X4 X4 X-O8 14X4 X4 X52 15X4 X4 X-52)15X4 X4 X56 
| : i Wes Ss PE 
Frames... «= BEXBHX+S2 | BHXBEX-D4 9 x4 X-54 94 x4 X-52 9k x4 X-56 | 94 x4 X-60 
| Reversed frames... 8 XBHX-52 |  8hxBhX-4 84 x 34 x-54 8hx4 x-52 8kx4 x-56 | 8hx4 x-60 
= : Depth of framing 13 134 14 144 144 144 
Channel frames. 12X4 X4 X-b8/18K4 x4 x-B4/14xK4 X44 x50 14x4d x4 X+D8 15X4 X4 X-D4 1X4 X4 X58 
a momar | fea: | | a = 
|Fromes .. .. ... 8434-54 84 x 84 x -56 9 x4 X-58 94x4 X-54 9x4 X-60 
% ggy | Reverse frames 8 x3hx-54 84 X 34 X-56 84 x 3h X -58 8bx4 x-54 | 8x4 x-60 | 
~ | Depth of framing. 18 134 14 144 144 
Channel frames. 1BX4 X4 X50) 1BX4 XA X-5B/1AX4 X4 X-BE)IDX4 X4 x-BL/ISX4 X4 X-58| 
Sete sae F a —| — poet oes — ae 
Frames .. .. ..| 9 X4 X*D4 9 x4 X-54 9kxX4 X-52 9FX4 X-D6 , 9X4 X62 
Reversed frames... 8 XBRX-b4 | BhXBEX-DL | BhX4 X52 8kx4 X56 | Bhx4d x-62 | 
i - Depth of framing. 134 14 144 144 144 


| 


Channeltrames . 13X4 X4 X-54 14X4 X4 X50) 14X4 X4 X58) 1EX4A X4 XD4)/15X4 X4 K-62) 
} 


Luoyp’s Ruaisrer OF Suippine, Lonpon.—25¢h June, 1925. 


DEPTH D 


Complete 
Super- 


DEPTH (d) AT COLLISION BULKHEAD FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM 
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PANTING ARRANGEMENTS. 


DEEP FRAMES and 


TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF BEAMS AT SIDE OF LOWEST DECK. 


Feet. 


INTERCOSTAL STRINGERS. 


TABLE 5 


(See Continuation.) 


t 
: 
Vv 


4x4 X4 x-44/15X4xK4xX-46/15K4 X4 X50 15K4 X4 X-54 
| 


15x4 x4 X-58 


4 


Fe ene Feet, Feet. Feet. Feet. | Feet. 
10 12 14 16 18 20 
Feet, | Feet. } Inches. Inches, Inches. Inches Inches. | Inches. 
| { 
10 | 18 ‘ 5 x8 x-28 5 x8 x-84 54x38 x-36 6 X8 X34 64x83 x-34 | 7X8 x+82 
seta | sachet alaly 2 ieee da Mdials. tase | 
12 | 20 5X8 x-84 54x38 X-34 6 X38 x-32 64x38 x34 | 7 x3 X-36 7X3 X-B4 8 X38 X-36 
dist | 5 evel tee 
14 21 || 54X38 X-34 | 6 x8: x-32 64x38 x-32 7X3 x-34 | 7kxX3 x36 | 8 X38 X-36 8$x8 x-38 
come ae f ae = | 
22 || 6 X83 xX:36 | 64x38 x-36 7X3 X84 TEX3 X-34 8 X83 X-36 | 8x3 x36 | 9 x8 x-40 
23 | 64x3 x-38 7 xB x-88 74X38 X-34 8 X83 X-36 8hx3 x-36 9 x3 x-40 94 xX 34 x -40 
24 : 1XBe%2B8 74X38 X-38 8 X38 xX-36 8b x3 x-36 9 x8 x-40 9 x8 X-46 9} x34 X-46 
Fe - rf. a) 
26 | 7hxX3 X-40 | 8 x8 x-40| 8x3 x-38 9 x3 x-40 9 X83 xX-46 94x 34x-42 | 10 xB}x-46 
: 
28 a 8 x3 x-40 8kx3 x-40 9 x8 x-40 9 x3 x-46 9} x 84 x -42 10 x3} x-44 10} x 34 x -46 
4 
80 3 8kx3 x-40 9 x3 x-40 93 x3}x-40 94 x 34 x -46 10 x84x-44 10} x 34 x -42 11 x34x-46 
a 
| : - me 
82 9 x8 x-42 94 x3hx-42 | 10 x85x-42 10 x35 x-46 105 x 34 x -42 ll xX3}x-44 114 x 3} x -46 
84 ! 94 x3hx-42 | 10 x8hx-42 | 10 x3hx-50 | 104x3}x-46 ll x3}x-44 114 x 34 x -44 12 x3}x-48 
36 10 x3hx-44 | 10} x3hx-44 | 105 x35x-50 11 x3}x-48 114 x3hx-46 | 12 X34x-46 [i2xabxabeas 
ey = er es soe 
88 104 x34x-46 | 11 x3hx-46 | 11 x34x-52 11} x 35 x -50 12 x3}x-48 12 X 3 x 3h X44 12 x4 x4 X-46 
40 | 11 xX84x-46 | 114x3hx-46 | 12 x3}x-46 12 x34x-52 12 x 34 x 84 x +46 | 12 x4 x4 xX-44/13X4 x4 X-44 
1 | : Pe : aS 
42 : 114x8}x-48 | 12 x38hx-50 J12x3) x35 x-44| 12x35 x3hx-48|12X4 K4 X-48)/13K4 x4 K-44 4X4 X4 X-4d 
40 | 44 |\v| 12 x35x-50 [12x4x4x-42/12x4 x4 X-A6 | 13. 4 x4 x-42/13xK4 x4 xX-46|14x4 x4 x-44/14x4 x4 
ae — Sa ee =— -| 
12x4 x4 x-42)13K4xK4x-42/13K4 X4 X-46/14K4 X4 X-42/14K4 X4 X-46/14K4 X4 X-52/15X4 X4 X-50 
=) . 7 A, ft acee << Rs = | 
3x4 x4 x-42/14x4x%4x-44|/14X4 X4 X-48/15K4 X4 X-42/15X4 X4 X-46/15X4 X4 *-52/15X4 X4 X-60 


13BxX4 X4 X48 13X4 X4 X-54 
x4 x-48 


4 x4 xX-54 


x +50 
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PANTING ARRANGEMENTS. TABLE 5 
DEEP FRAMES and INTERCOSTAL STRINGERS. (Concluded.) 
a F 
3 
pepra D DEPTH (d) AT COLLISION BULKHEAD FROM TOP OF FLOORS AT Be 
CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY & 
OF DOUBLE BOTTOMS, TO TOP OF BEAMS AT SIDE OF LOWEST DECK. = Face Angle 
Full | Complete 4 ES oe, ee. ee ee ee ¥ on Stringer. 
Scant- Super- | | ' n 
ling | structure Feet. Feet. Feet. Feet. Feet. Feet. 3 
Vessels.) Vessels. | | g 
24 26 28 30 82 84 z 
| { 1 I 
] Feet. | A\ Inches. | Inches. Inches. Inches. | Tuches, Tuches, 
12 20! || 
eee 3 gt pil ee ae See LS, eh St me. ee eine re 2 
| | a 
14 21 | | 
| | 
lh a ea 1 | eo 
16 | 22) | 95 X Bb X46 
Ss es Met ES foetus : = | | 
R a i a pnt 
18 | 23 3 10 x34x-46 11 x3} x-50 | | 
a : ener ee , oe ae 
20 24/2] 10bxBhx-46 | 1bxBhx48 J12x4 x4 x44 
nd ais = 
22 | 26/ || 11 x8hx-46 12x4 x4 x-50/14x4 x4 x-46 
Bs my eae : —— “ae a ra — 
24 | 28 || 11bx3hx-46 [12x3hx3hx-44/18xK4 x4 x-44/15X4 X4 X44) 15X4 x4 X-58! 
oa eee | x sae ee ees oes (antlietates oe| 
rit & 13x4 x4 x: | 
| 80 . 12 X35x-48 J12x4 x4 x-44/18K4 x4 x-50/15K4 x4 X48) 15x4 x4 x64 Porn Aah -40 : 
eal bett au bevithe” ue i 
A 1BxX4 X4 x-48/14K4 x4 x-48 


“40 


28 | 82/ | | 12x8hx38hx-42/13xK4 x4 x-42/14K4 X4 X-46/15K4 X4 X52 


| 


4x4 x48 | 4 X4 x-48 


| 13X4 x4 X-54|14K4 x4 X-52 
4 x4 xX-54 4 x4 X-52 


|12xX4 x4 X-42/13x4 x4 x-48/14K4 X4 X-52/15X4 x4 X-56 


14X4 xX4 x-48/14X4 X4 X-56 
4 x4 X-48 4 x4 X-56 


13X4 X4 x-50/14x4 x4 x-52/15x4 x4 x-50 
4 x4 x-50 4 x4 xX-5Q 4 x4 x-50 


} 
1BxX4 x4 X-42)14K4 x4 X-44/15X4 X4 X-48)/15K4 X4 X-62 6 x3hx-46 


i 3 ~-—|————_—— 


13X4 x4 xX-48/15x4 x4 X-42/15K4 X4 X-56 64 x 3h x -46 


18x4 x4 x-56/14x4 x4 xX-56/15X4 x4 x-56 


4X4 X56 4x4 X-56 4X4 X-56 7 xBhX-48 


4x4 X4 X-44/15X4 X4 X-48/15K4 x4 X-64 


13Bx4 x4 x50) 14x 4 X4 X-50/15X4 xX4 x-50)/15X4 4 xX-62 
4 x4 X-50 4 x4 x-50 4 x4 x-50 4 X4 X-62 


iv) 
ass 
iv) 
oO 
ae OS a ae 


7h x 3h x +48 


| 49 | ||14x4 x4 x-52/15x4 x4 x-56 


* " Mei 
13xX4 X4 x-56)14x4 x4 X-56/15X4 x4 x-56} 
4X4 X56 | 4 X4 X-56 4 xX4 xX-56 


a — re ee 
| 1 | 


l15x4 x4 x-5O 


1bxX4 x4 X-64 


13X4 X4 X-52/14xK4 x4 x-50/15X4 x4 X-50! 


| || 15xX4 x4 X-58 
42 iain 2 4X4 x-52 4 x4 x-50 | 4 X4 x-50 | | 
—-| —— Het 2 | - = —* — si | — — en 
a |13x4 X4 x-48 14x4 x4 X50 | 14X4 X4 X58 , 
iE | | -50| 84 x 34 x -54 
eg) 4 x4 x48 | 4 x4 X50 | 4X4 X58 a tan 
fa] aa$>A A$ 
BE 4X4 X4 X48) 14X4 X4 X-56! 52 
Bj) 4 x4 x48 | 4 x4 x56 | | 
Se er A 


Liuoyp’s ReeisTeR or Suipprnc, Lonpon.—23rd April, 1936. 
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TABLE 6 
DOUBLE BOTTOMS. (See Continuation.) 
' n | FLOOR PLATES, SIDE | 
| CENTRE GIRDER. | MARGIN PLATE. | GIRDERS AND INNER BOTTOM PLATING. 
FIRST | . ero |BRACKETS INSIDE TANK.) a We tine oN : anes 
LONGITUDINAL | Thickness. Thickness. : Thickness ! pene ny py [ Thickness. 
| Height Above {j———____ ——||— - aa eee * |————_ — — 
NUMBRAL. SAE! oi | im [™Hos| Heldsand a yl Thickness. In Holds. =| In| Boller 
1 } ae |] Gomplete | Length ca Botler ate ee 1 Boom. —— — ‘Breadth. ~ Half | A 5 Te ee including 
Soantling structure Amids. | ee | hoe, | esate Boller | Holds. | Length Eads. Length el eee “tine 
essels. \ . ad ] “ sf ea. 
~ || Tuches. | ~ Inches. Tuches. Inches. Inches, I-Tnohes. | Inches. 1 Inches: ~ Inches, | Inches. " Tnehes. | Inches, | Inches. | Inches. | Inches, | Inches. | Inches. 
1250 27 | +82 26 42 | -28 | 88 | -26 | -86 | -26 | 87 | -28 | -26 | -26 | -26 | -30 | -42 
1650 28 | +84 28 -44 | -30 | -40 | -26 | -86 | -26 | 88 | -80 | -28 | -28 | -28 | -82 | -44 
2100 29 36 30 | -46 | -30 | -40 | 28 | -38 | 28 | 89 | -82 | -30 | 28 | 28 | 82 | -44 
= + ss pts aoe cM —~|——— -| ee — Snes toe ees fee = 
2600 30 | +38 ‘32 | -48 | -82 | -42 | -28 | -88 | -28 | 40 | -84 | -80 | -30 | -28 | -84 | -46 
3150 31 29 38 34 4g | 4 | -44 | -80 40 | 28 | 41 | -34 | -82 | -80 | -80 | -34 | -46 
a a = ae — ——|- 
3800 82 30 “40 “34 ‘50 | 86 | -46 | -30 | -40 | -28 | 42 | -386 | -82 | -82 | -80 | -86 | -46 
——— a = <a a ee Sew a 7 | ar - 
4500 33 31 40 36 50 | 36 | -46 | -82 | -42 | -80 | 48 | -88 | -84 | -82 | -80 | -88 | -48 
= i—— — —~-- a ss ee TT ——___- | ————_—. 1 —|——__—_ 
34 32 42 36 52 | -88 | -48 | -s2 | 42 | 30 | 44 | -88 | -84 | -34 | -82 | -38 | -48 
E i——} —|— |—— —|——-|— 
35 33 42 | -86 52 | -40 | -50 | -84 | -44 | -32 | 45 | -40 | -34 | -34 | -82 | -40 | -50 
36 | 84 | 44 | 88 | 54 | 40 | 50 | -34 | -44 | -s2 | 46 | -42 | -86 | -36 | -34 | -42 | -52 
; aa eH] esta (Stier igre Seer oa pt Hees (RC 
37 35 46 | -38 56 | 42 52 | +84 | -44 soi | 47 42 36 36 | “34 42 52 
ss | 86 | -46 | -38 | -56 | -42 | -52 36 | -46 | -84 | 47 | -44 | -88 | -38 | -34 | -44 | 52 
39 87 -48 40 58 | 44 | -54 | 36 | -46 | -34 | 48 | -46 | -88 | -40 | -B4 | -46 | -54 
4o | s8 | -48 | -40 | -58 | -46 | -56 | -86 | -46 | -34 | 49 | -48 | -40 | -40 | -86 | -48 | -54 
- | a a — 
41 39 50 | -40 60 | -48 58 38 48 36 49 | -48 40 | -40 36 48 56 
u a =|— is: |— a 3 e ed = 
42 40 50 42 60 50 | 58 | -38 | -48 | -86 | 50 | -50 | -40 | -42 | -86 | -50 | -56 
43 41 52 44 60 | -50 | -58 | -40 | -50 | -86 | 51 | -50 | -42 | -42 | -88 | -50 | -56 
| TENTS ergs eres el maT es 7 
44 42 52 44 60 52 | 58 | +40 | +50 | 36 | 52 | -50 | -42 | -42 | -88 | 50 | -56 
i ‘ i eS i — = on = = — 
45 43 54 46 62 54 | 60 | -42 | -52 | -88 | 58 | -52 | -44 | -44 | -40 | -52 | -58 
—— 4 a _ | os -—— —S— —_——— == a 
46 44 54 46 62 54 | -60 42 | -52 | 88 | 54 | -52 | -44 | -44 | -40 | -52 | -58 
2 ————— — — = — Tee : ~ a = 
47 45 56 48 | 64 | 56 | GO | -44 | 54 | 40 | 55 | -d4 | -46 | -46 | -42 | -54 | -60 
ba es Z ra a 
48 46 56 -48 64 56 | -6o | -44 | 54 | -40 | 56 | -56 | -46 | -4g | -42 | -56 | -62 
= = — } | we 2 = ae | _ —— 
49 47 58 50 64 | -58 | -62 | -46 | -54 | -49 | 57 | -58 | -48 | -50 | -44 | -58 | -62 
— ——_ — — ———— _ —}|— |— — — —} ¥ 
| } | 
50 48 58 50 | -64 60 | 64 | -46 | -54 | -42 | 58 | -58 | -50 | -50 | -46 | +58 | .62 
22400 51 | 49 60 | 52 66 | 62 | 66 © 48 | 56 | -44 | 60 | 60 | «52 | 52 | -48 | 60 | -64 
24000 52 50 | 62 | -54 | 68 | -64 | -68 | -48 | -56 | -44 | 62 | -62 | -52 | -54 | -48 | -62 | -66 


371 6 
TABLE 
DOUBLE BOTTOMS. (Concluded. ) 


FIRST DIMENSIONS OF ANGLE BARS. 
LONGITUDINAL 


} * 
NUMERAL. Angles Connecting Centre | Angles Connecting Centre oe and oe 
Girderiao Hist: Fiate Keel. Girder, vo) Inner Borrom. Angles Connecting Bide ¢ calor eave Vertical Angles 
D -- ——- TE] | a Sea Margin Plate to Vertical Angles on’ ieee ay fy and 
x | Thick- hick- Shell Plating. Side Girders. 
L Half Sanath I momaat Ta Latest | ness at Centre Girder and 
Amldships Ends. | m: ps. | Ends. | 


Inches. Inches. |  ———sdAnches, Inches. |~ “Inches, 5 “a ea Inches. 


8 x8 x82 | 82 | 2hx2hx-28 | -28 | 2k x 2k x -26 


24 x 24 x -30 le 2x2 x -26 | 


8 X8 XX 82 


3B x °34 


8 x3 x-88 | -86 | 3 x8 x-34 | -84 | 8 x8 x-84 


| | | 
| @ | e | co | eo | eo | oo | oo | oo 


8 x8 x-38 | - 3. X3 X -B4 : 3.X3 X -36 


34 x 84 Xx -40 


84 x 8h x -40 


84 x 34 x -42 


84 x 38h xX -42 | :- : . 8 X8 x -42 


8 XB X42 


3) X 35 X -44 


34 x 8h .x -44 0 | 249 


ae 7 —-| 


| 85 X 8b X -46 34 Xx Bh Xx -44 
44 | 3 X38 xX -42 . 3} x 34 X -46 
10000 4 X4 X -48 | 8 X83 X -42 . 34 x 3h x -48 


10900 “4 | AG od) oo Bie XB Kd tn ahs 34 x 3h x 48s 


11800 : 48 | x8hx-44 | -42 | 8h x 8h x -50 34 X 8h X -42 


12750 | +48 x 34 x -46 “42 34 x 8} x -50 34 x 3h x- 


13750 52 | x Bh x48. | 3} x 8} Xx -52 3} Xx Bh x -4y 


14850 “f | 34 xX 3h X -48 : 34 x 34 x- 


15900 | oa ; | 50 | Shx8hx-48 | - 3} x 8h x: 
17000 5 x5 x-56. | 52 | 8hx8hx-5o | - 3} x Bh x: 


18200 f 52 | 8) xX 35x50 | - 84 x 3h x- 
19500 | 5 xX -58 | +54 | 8h x3hx-52 | - 3h x 3h x: 


20900 : : | +f : . 34 x 34 x- 


22400 


24000 38 X38 X -46 


25700 62 | # 3} x 34 x -60 . 


4 X4 X -62 


Tn the boiler room the thicknesses of angle bars not covered by cement are to be increased by -10 inch beyond those given in the Table. 
*Flanges of reversed frames on floors and of top angles of intercostals need not exceed 3 inches where the thickness of the inner bottom 
plating does not exceed *50 inch. The widths of the flanges of vertical connecting angles may be as required for the diameter of rivet used. 
Luoyp’s RxcisTeR oF Suipprne, Lonpon.—25th October, 1984. 
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BRACKET FLOORS in DOUBLE BOTTOMS. 
FULL SCANTLING VESSELS. 


Inches. 


24 Xx +84 


UNSUPPORTED SPAN. 


Feet, 


TABLE 7 


Feet, 
8 


Inches. 


x | 
2 


e0 | co | 


9 | 
jo | 


6 x3 x: 
66 x8 x: 


7 x3 x: 


7 x 3h x- 


Aaa 
cor | bo 


_Th x 3 X 38 
8 x 3h x- 


ow} oo 
to feo 


oo 
ad 


COMPLETE SUPERSTRUCTURE VESSELS. 


UNSUPPORTED SPAN. 


8 xX 8h x 48 
8k x 84 x: 

ah xo 
9 x8kx- 


Feet. Feet, Feet. | Feet, Feet, 
8 4 5 6 | 7 8 
Inches, Inches. Inches. Inches. Inches. Inches. 
4 x3 x34 | 45 x3 x 34 5) X 8 ax BA 5X 8 x84 5 MX-B.aXB2 54 x 8 x -86 
4 x8 x34 | 44x38 x36 | 5 x8 x88 | 6 XB x-34 | SEXB x32 | 6 XB Xx -B4 
4 x38 x36 | 5 x8 x-84 | 53x38 x38 | 6hxB x-34 | 5EXB x36 | 6 XB x -40 
4b xX 3h Xx “34 Bh xX B4 Xx -B4 6 xX 84 x 34 34 
4b x 3h x -B8 | 5b xX BEX 36 | 6 Xx Bh X -38 5k x Bb x 34 | 6 x Bh x -40 7 X 3k X -36 
_5 x 3hx 38 | 6 x8bx-36 [5 x Bh Xx -36 | 5h x Bh x -B8 | Gh x Bh Xx-38 | 7 x Sb Xx -44 
5} X 85 X 38 | 6 Xx Bh x -42 | Bh Xx 84x -34 | 6 Xx Bh x 34 | 7 xX 8k x -38 7k x 3h x -40 
i_8 x 3h x36 | 5 x 8h x38 Fh XB Xx 40 | 6 XBhXx 40 | 7 x BX 44 | 8 x Bh X 40 
5 x 3hx 36 | 54x Bh x 36 | 6 x 3x36 | 6h X BEX -38 | 7h Xx BhX-42 | 8 Xx Bh X -48 
5 xX Bhx 88 | 6 x BEX -B4 | Gx Bh X34 | 6h X BEX -44 | 7ThX BEX -48 | 8h X Bh X -46 
5 x8hx-40 | 6 x Shx-36 | 6h x 3hx-38 | 7 x 8hx-40 | 8 x Bhx-44 | 8h Xx 84X54 
5 x 8hx-44 | 6 x Bhx-40 | 7 xX BEX -B6 | 7 X BEX 46 | 8 xX BhXx-50 | 9 x Bb Xx -50 
| 5h x 8h x -42 | 6h Xx 3h x36 | 7 x Bhx-40 | 7X Sh Xx -42 | Bh x Bh x -46 | Ob x Bh x 46 
| 5h x Bh x -44 | GhXx 3X40 | 7 x BhXx-46 | 7h Xx Bh Xx -46 | 8h Xx BEX D2 | 10 x Bh X 46 
| 5h x Bb x48 | Gx Bh x 46 Th X Bh X 42 | 8 xX 3hx-44 | 9 xX BhX 52 | 10 X BEX 54 
6 x 3) x -44 7 xX 8}.x -44 74 x 8h x -48 8 x 34 x -50 94 x 84 x 50 | 104 x Bh Xx -52 


‘The Frames are to have the scantlings given in the Tables. ‘The Keversed Frames may be }-inch Jess in depth than given in the Tables, 
and the horizontal flanges may be 3 inches in breadth. 


In the boiler room the thicknesses of bars not covered by cement are to be increased by °10 inch beyond those given in the Tables. 
Lioyp’s REGISTER OF SuHippinc, Lonpon.—25ih April, 1935. 
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TABLE 7A 


BOTTOMS. 


RIVETS IN EACH 
| END OF VERTICAL 
| BAR ON INTER- 
| COSTAL GIRDER. 


RIVETS IN 
BRACKETS. 


VERTICAL STRUTS 
BETWEEN INTERCOSTAL 
GIRDER AND CENTRE 
LINE OR MARGIN PLATE. 


Number. 


Diameter. 


Number. 


Diameter. Channels. 


Inches, 


in DOUBLE 


RIVETS IN BACH 
END OF VERTICAL 
STRUTS. 


Number. | Diameter. 


Inches. Inches, 


Gent eo oo 


<— ANGLES -> 


| 
| 
| 
| 


7X3 X38 X-36 


luches. 


8x38 x38 x-38 


8x3 X38 X-38 


8x 34 x 3} x -42 


9x 34 x 34 x -46 


9x3} x 34 x -50 


10 x 34 x 84 x -54 


10 and above 


<———-— BULB ANGLES ———-—> 


10 x 85 x 34 x -54 


Luoyp’s ReaisrER or SHippinc, Lonpon.—25th April, 1935. 


STIFFENING of WATERTIGHT FLOORS 


in Fé 
DOUBLE BOTTOMS. TABLE ¢B 
HEIGHT OF OVERFLOW ABOVE INNER BOTTOM. | 
DEPTH OF Ss 6 Ax — 
somite Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
20 25 380 35 40 | 45 50 
Inches. Inches. Tnches. Inches. | Inches. Inches. Inches. Inches. 
360 | N| 83x38 x-32 3}.x3x-40 4 X3X-36 43x 3x +34 44x 3x-38 5 xX8X-36 5 x8x-40 
| 
42 || 4 X8x-84 | 4 xX3x-42 44x3x-40 5 X3X-38 53x83 X-36 5} x83x-40 6 xX3X-38 
| | 
| : et M 
48 ‘| 43 x3 x38 5 X3 X38 53X38 X 36 6 X3x-36 6 x3x-40 5} x8 X-34 5} x3 X-36 
_|g = 
\3 | 
54 A 5 X3x-40 5} x3 x -40 | 6 X3x-40 53X83 X-34 51 x3 X-88 6 X8x-34 6 x3x-40 
| 
| - a a Nn a 
60 |! 53X3 x -40 6 X3x-42 5EX38X-34 6 X3Xx-84 6 x3x-40 6} x3 x-36 64x 3x-44 
. | | i 
| 
66 | | 6 X3x-42 53X38 X34 6 X3X-34 6}x3X-34 64x3x-44 7 x3x-40 74.3 X +36 
a | 
» ies | 
Bel Bae 6 X3X-B4 | 63X3X-36 7 X3x-86 7 x8x-44 | 7$x8x-40 8 X3X-38 
' | 


Luorp’s REGisTeR oF Suippine, Lonpon.—16¢h April, 1921. 
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DEPTHS of MARGIN PLATES of DOUBLE BOTTOMS and 
ATTACHMENT of TANK SIDE BRACKETS to MARGIN PLATES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF MARGIN PLATE TO LOWEST DECK AT SIDE. 


TABLE 8 


(See Continuation.) 


Feet. { Feet. 


1 10 14 
Tank | — : —_—_——-||— — SESE E eae T 
ee ERS. ’ } Attach: 5 
araokets| pris | | __ Attachment outside Margin Plate aes i __Attachment outside Margin Plate, = 
Above ness | Depth | Number and Diameter || 2€38 ae | Number and Diamet 
Fail Complete| meee of Tank | ae Gussets to Brackets. aT Weeeindn nach aces 1} ot Tank catreat Gussets to Brackets. of Biveta ta Sant Avet: 
antling) Super: | ©'*- |i prackets| Margin) Angle |_______ Bee | Side | argin| Angle GES. acer an = 
Vessels, structure | outside | Piste. Attach | ana; | Forward of | wentaiae | Plate. | Attach | anats | worward of 
; Vessels. | Tank. | ; ment. | jLength | 4-Length Angle. Gusset. || ‘Tank. Z j-Length | }-Length | Angle. | Gusset. 
= ihe j 1) | | from Stem, from Stem. j | | | from Stem. | from Stem. } 

: I [te ~~ | ji ere | a a = “7 7. es 
| Feet, | Inches. Inches, | ruches.| | No. Ins. | No. Ins. Inches. | Inches. | | No, Ins, No, Ins. 
| pe | 
| — | 82 | -28 | is ig Se Se SU ce gj) — —|j-—|— — | = -- a 

| | i | 
| | 
—— eee ESF ee ea Ss 2 = eee hs Bs 
| | | | | { 
Fo SECs 0) E78 Reed BP RO a a ae, ee, a Me oe ieee 
= Sd ile le A iis 5 ee 29 | 1.5 ee ee 
| 
| 
| 
{ 19 40 || °82 21s — — eae G — = — _- _— as — = 
| } } 
| i <sdietreagee | | 
| { ah a Fh eee Tl 
é | - - | | ¢ 
21 44 | 32 22 | - — — Bin stiek — | +84 23 | Single | — — | 5 of ¥ = 
oa | _ a ihitiaedliaaatin — = | 
| =—|— - |__|] ——-| | — ——| — i— |— — - 
| | 9 | ae | 3 | | 3 
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DEPTHS of MARGIN PLATES of DOUBLE BOTTOMS and 


ATTACHMENT of TANK SIDE BRACKETS to MARGIN PLATES. TaBLe 
onciuded. 


DEPTH (ad) AT MIDDLE OF LENGTH FROM TOP OF MARGIN PLATE TO LOWEST DECK AT SIDE. 


DEPTH |- a oo - aa pr ea 
| Feet t Feet Feet. 
D. | 18 [ 22 26 
_ —E — — — ——_— _ —||—— a — —— — — —_ - —H - —-—-—— — = a og TE 
: oa H 5 
ie: Attachment outside Margin Plate. 1 a $ Attachment outside Margin Plate. | 3 Attachment outside Margin Plate. 
— q x ia 8 i \é = 
. Ba) %& |——_—_ — ———— } 3 aj) —_—__— ——|s3 a) ; a ee 
PS (Hog) g | | Rog) g | MASe a Number and 
v |e as g 5 Gussets to | Moher sit hee a) a 3 | gussetsto |. Number and His et 3 | Gunsetsto | prameter of Rivets 
4 FA oon rackets Diameter of Rivets;O 9H! a | fesptey is Diameter of Rivets} 0 9% Ey s | Brackets, f area 
a3 as gag g 23 ; | in each Arm. i Bs! a eg | : in each Arm. igig. g 2g | | ineach Arm. 
© a x = = |g2s9) A a on oy ee | ee —————_____} —______—_ 
a : 138 (832 3 | 83 | Avan | Forward | IGS) 3 | #8 | apan | Forward Foy S88 | capare | Forward] ] 
a> |g i988 2 | <8 | tengmn, f  | gao} g } “8 latengtn|, of | ISa°| 2 S (}-Lengtn!, ° le. | Gusset 
a2 /8 3 | 8 }-Lencth! Anglo. | Gusset. |e" ~| 2 S| }-Length’ Angle. | Gusset. |! rs & trom |27Leneth; Angle. . 
3 5 H x | from | from: | | a | 8 < | from |" trom a 3 + | Se | comet 
a id cael ee | A | Le hee ol je ste eee 
| | | | | | | H | n | | | 
| | | | | 
Feet. | Feet. Inches Inches \No. InsjNo. Ins. Inches|Inches| INo. InsiNo. Ins.| Inches Inches |No. Ins, No. Ins. 
| | i j | | 
| | | | H - AD an oes 
162190) aie |i ica is (aes — a) a =e OP Sos Mae eee 
| | | | | | } | fs 
— | —— | —- - ——|— ———}—- — )>—-——— +] —K“— —_———-+|- —|— \- j —\—_—_—|-—_—|- ez a - 
| | | | 
Os | ieee ee ees ea Od SM ee en ee Se a Ge ee 
| | i! | ' | | 
| | i | | j | | j | 
i Sa mene Ei eee = a eee eee el Ser en 1 gana jscinaeeea fe ————— |——-|——__|__|— | i 
i 
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FLOOR PLATES in VESSELS having SINGLE BOTTOMS. 


FULL SCANTLING VESSELS. TABLE 9 


BREADTH B. 


Feet. Feet. 
24 28 


Inches. Inches. 


12 X-28 


13X+28 14X30 


-o 
14 X-+28 15X-30 | 17X-32 
| 


17X-82 | 19x-34 


20 X +34 22 X +38 24 X +40 


21X36 | 23-38 25 x -40 26 X -42 


26 X -42 27 x -44 


27 X +42 28 X -44 


COMPLETE SUPERSTRUCTURE VESSELS. 


BREADTH B. 


Feet. Feet. Feet. Feet. Feet, | Feet. Feet 
24 28 32 36 40 44 48 
| 
SSeS Pm | oo | Swe e | ae SS | ae ae, bean — = _ 
Inches. Inches. Inches. Inches. | Inches. Inches. Toches, 
13X-28 | 14X-28 | 16 x -82 18 x 84 | 
fe ee | Bt seen ne Pe ee tee = Tare 
| i] 
14 X -28 15 X +30 17 X -32 19 X -84 20 X -B4 
a> Mies Es 5) ie OB ee a as 
} 18 X -34 20 X +84 21 X -36 22 X -38 
= ae AY See +71 | aa 
21 X 3S 22 X -38 24 X -40 26 X -42 
22 X -38& 24 xX -40 25 x -40 27 X -42 


In ull vessels the thickness of the floors in the engine space is to be increased ‘04 inch and in the boiler space “10 inch beyond 
that given in the Tables. 
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KEELSONS in VESSELS with SINGLE BOTTOMS. TABLE 10 


MIDDLE LINE KEELSONS. 


With Bar Keel 


FIRST only With Bar Keel or Fiat Plate Keel. SIDE KEELSONS. 
LONGI- | —- ~~ -—— FLAT KEEL PLATE. 
DI Standing upon | Standing upon Floors with | Standing upon Floors with 
TUDINAL 
Floors. Invercostal Plates. | Centre Through Plate. 
NUMERAL. oe Se SA <= oe _ : —S— = erase rs wa 
| | Thickness ot | 
LxD Double Bulb Angles. Double Angles. l@nickness| Double Angles. | Poutre Tones Double Angles. Double Angles. Mpitckneet 
| of Inter- | Foundation Plate. ot Inter- 
xo a | ~x =— costal : [ie aareye ers = ae costal 
For §-Length {Thickness| For $-Length |Thickness| P/tes- rr font TE rin Thickness| For }-Length {Thickness| For 4-Length |Thickness| Pl4tes. 
Amids at Ends. | Amids. | at Ends. | seh nleedacaet | ES scy- pen LE Amids, | at Ends. | Amis. | at Ends. 
en =e 2 : -—|— = oe ob, Fre = — ; —_---— poe ter 
| Inches, ' Inches. Inches. Inches. Inches. 


Tuches. | Inches. Inches. Inches. Inches. Inches. Inches. | Inches. 
600 {5 X8 X-88| +38 (8 x8 x-84| -26 | 28 |8 x8 xX-26) -80 | -26 |8 x8 x-26 +26 |3 x8 x'26 24 | -24 
| | | 


| 2 aes 


1100 |54x8 x-40| -40 |84x83 x-86) -28 80 |85X3 X-28! +32 | +28 |8kx8hx-80 -30 |8}x38 X28 +26 “26 
| | H } | | 


Se ee 


| | | 
1650 |6 x8 x-42| -42 [4 x3 x-88) -28 | -82 |3§x8 x-80 34 | -30 (8hx8hx-86! -36 [4 x8 x-30| 28 | -28 


| 
2250 |6$X8 X-46| -44 |44xX3 x-40| -80 | -34 |4 X38 X-82) -38 | 84 (35x385X-40, 40 |45X3 x-82/ +28 “30 
- | = aaunnes : = 3 _ |_ ee ee es 

| 
2900 (7 X3 X-50) -46 |45x384x-42| +32 36 |4 x85x-32) -40 | -36 


! 
| | | 
| 
| 


34x8hx-44, -44 |44x3 X-34, -30 +32 


E z we = ees — 


| y | 
3650 | 74xX38hx-52| -48 (5 xXB8hx-44) +34 | +88 | 44x3hX-B4) -42 | +36 (35X35xX-48) 46 [5 x3 x86) 32 “34 


4450 |8 X34X-56) -50 53 X Bb X46 | 36 | +40 |45X85X-36 +4488 [4 K4 X50) 46 155 XBRX-BB “Bd 36 


5450 |8}x34x-60| +52 |6 x8hx-48) -38 | -42 |4hx3hx-38! -46 | 40 [4 x4 X52, +48 [5xBEX40  -B4 “38 


| 
j 


6500 9 X8hx-64) +54 | 64X35X-50) -40 +44 [5 X3hX-40) 248 40 (4 X4 X+b4, +50 |6 XB4X-42 -36 “40 
ee | 


7700 94 x 34 X-66 | 56 17 X8$X-50! -40 | -46 |6 xX8hX-42| -48 40 (4 X4 X56 -50 [6 X35X-46  -38 40 
} | 


CENTRE and SIDE KEELSONS in TUGS. TABLE: te 


FIRST CENTRE KEELSON ON TOP OF 'srpE KEELSON ON FIRST CENTRE KEELSON ON TOP OF ‘SIDE KEELSON ON 
LONGITUDINAL | FLOORS. | TOP OF FLOORS. | pongiruDINAL FLOORS. TOP OF FLOORS. 
NUMERAL, eT oe | NUMERAL. ==: — SRS Shee ae 

LxD Single Channel. Dondig Bub —|__ single Angie. LxD Single Channel. ae Single Angle. 

ee ee —-—| —— 5 = ob 2 Pane | ie sisted nls a A = — — 

Inches. Inches. Inches. Inches. Inches. } Inches. 

850 | 8x8}x3}x-40 6X8 X-88 5X3X-88 1700 12x3hx3hx-48 = 8 X84 X-42 5x4x-40 

2 ee” SRS Seteate te a ie re ee — a clears ee! wee SS ———— ew 
1050 9x 84 x 84 x -42 6x3 x-40 5X4X-38 2000 12 x 34 x 84 x -50 8X3hxX-44 | 5X4X-42 

: eee 2. po ees Py : oo Be ie es ig x 
1250 | 10X8}x35Xx-44 6 X 34 x -42 5X4X-38 2300 8xXBhx-46 | 5xX4x-46 
ay | Seas OS ee ae en La es ee a 
1450 | 11X84x3}x-46 7x 3h x-42 5X4X-38 2600 8X 34 x -50 | 5x 4X-50 


| 


In the boiler room the thicknesses of the centre and side keelson plates and bars not covered by cement are to be increased by +10 inch 
beyond those given in Tables 10 and 11. 
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BEAMS fitted to EVERY FRAME. 


BEAMS AT UPPER DECKS IN FULL SCANTLING VESSELS 

HAVING MORE THAN ONE DECK, IN COMPLETE SUPER- 

STRUCTURE VESSELS FORWARD OF jth LENGTH FROM 
chp est 2 AND AT FORECASTLE DECKS. 


TABLE 13 


(See Continuation.) 


BEAMS AT UPPER DECKS OF SINGLE 
DECK VESSELS. 


BREADTH | 
oF i 
DECK os a. * | H 
SIZE OF BEAMS AMIDSHIPS. : SIZE OF BEAMS AMIDSHIPS, 
AMIDSHIPS. ; eS Le 9 ee Fe ee ee ee ee ee — 


SPACING 


Thick- 


4 x8 x-30 | 


Ax 


With One Row 
of Pillars. 


Inches. 


4 X38 X-32 


With Two Rows 
of Pillars. 


Inches, 
34x38 X-28 


34x38 x-30 


With Three 


Rows of Pillars. 


Inches. 


3 X38 X-28 


3 6B X26 ype 


onguem pat 
| Inches. i 


With One Row 
of Pillars. 


With Two Rows 
of Pillars, 


of Pillars. 


| = | 
With Three Rows 


Inches. 


45X38 X-32 


5 x8 bytes 


4 X38 


8 x8 4200 


44X38 


34x38 x 30 


_8hx8 x: 30 


4x8 X30 


| 


3 x3 . 
Bhx8 


X +32 


44X38 


3h x3 


6 X3 X-36 


6hxX3 X-38 


———-— —> | 


7X3 X-42 


5 X38 


4 X3 


4 x3 X +32 


“8hx8 


| 4kx8 x-32 


4 x3 


4X3 


44x3 


4 X3 


4 X3 X-32 


4 x8 hans 


44x 3 X +34 


5 X3 


74X38 X44 


_ BEX 84x -46 
9 xX34x-48 


94 x 34 x -50 
| 10 x 34 xX -52 


| 10h x ab x- 54 


ou x 34x fig 


8 X83 X-44 | 


6 X3 


Saxe x40 


54x38 


5X3 


X -36 


64 X 35 x -40 


7 x3}x-40 


7 X 34 X-40 


6 X3 


6 X3}X-36 


74 X34 Xx -44 


6 x3}x-40 


54X38 X-B4 | - 


8 x3hx-44 


8 x34x-48 


84 x 34 x -48 


64 x34 x -40 


7 X3hx-42 


74x 34x42 


8} x Bex 52 


9 mt, ba “52 


Thx X +46 


8 x 8h X 46. 


oS OS OS ANGLES— —— —— —— — —— —- ——__- 
| 
| 


“56 | 


——— 


5 X38 X-34 


5EX38 X-34 


6 x 34 x 40 


74 X 34 X-46 


6h x 34x -40 


7 X34x-42 


| | 104 x 34 x- 


8 X34x-46 


74 X 34 x 42 


“10h x3} x- 


11 xp me 


8 x3}x-52 


Rice 46 


9 xB} x -52 


8} Xx 34x -54 


8 x8hx +46 


8 weyers “48 


9 x3} x. hed 


9} x84 x oA 


84x 3hx- “46 


84 x 34x -48 


9 x34 x-46 


| 9 X84x-48 


a) Ral bob “50 


9} x 34 x “50 


9b x 34x ‘54 


10 x ab +52 


10 x34 X-54 


BREADTH 
oF 
DECK 
AMIDSHIPS. 


BEAMS AT UPPER DECKS ABAFT jth LENGTH FROM FORWARD 
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BEAMS fitted to EVERY FRAME. 


IN COMPLETE SUPERSTRUCTURE VESSELS, AT LONG BRIDGES 


SPACING 


OF 


SIZE OF BEAMS AMIDSHIPS. 


AND AT POOP DECKS COVERING MACHINERY OPENINGS. 


With One Row 
of Pillars. 


4 X3 X-30 


With TwoRows | 
of Pillars. 


With Three Rows | 
of Pillars. 


BEAMS AT SHORT BRIDGES AND 
NOT COVERING MACHINERY OPENINGS. 


TABLE 12 


(See Continuation. ) 


AT POOP DECKS 


SIZE OF BEAMS AMIDSHIPS. 


i-—-—— 
With One Row 
e | of Pillars. 


Inches, 


3 X3 X-30 


44x3 X-30 


84x3 X-30 


8hxX38 X-28 


5 X3 X-30 


34x38 x-30 


34x38 x-30 


A) 
| 
1] 
\ 
| 
14 


4X3 X-30 


4 X8 X-32 


4X3 X-34 


| 4 X38 X-30 


44X3 X-30 


_—— 


AL X83 X-34 


4yX3 X-3B4 


5 X38 X-34 


5X3 X-34 


36 


54x38 X-34 


| 


5EX3 X-36 
6 X83 X-36 


53X38 X-34 


8 x8 x-40 | 6 X83 x-40 | 6 X38 x-36 | 


| 


| 7 x8hx-40 
R. bitin 


| ; : 
| 9 X3hx-48 


74 X 34 X-42 


| 94X8hxX-48 


8 x34x-42 


_ 6 x3}x-40 
64 x34 x-40 


54X38 X34 


With Two Rows 
of Pillars. 


Inches. 


8 x8 
8 x8 
34x38 
4 X3 
4 x8 
44 x3 


44X3 X- 


+36 6 X3 X-36 


| | 
1 +38 | 


5} xX3 X-34 


6 X38 X-34 


5 X38 X-34 


as SRS Rae] 
55X38 X-34 


6 X38 X-34 


With Three Rows 
of Pillars. 


Inches. 


8 XB X-26 


3X3 X-28 


3X3 X-30 


33x38 Xx-80 
hx X +80 
4 X38 
4X3 
4 X38 
44 x3 


5 X3 


6 X3 X-40 


65X3 x-40 


64X3 X-34 


7X3 xX-40 


7X3 X-42 


7 x8hx-42 


8 X38 X-44 


74 X34 Xx -42 


94 X 34 X54 


(10 X84x-54 


8 x3hx-46 


8} x 34 x -46 


74 X34 x -46 


8 X384x-46 


BULB ANGLES 


84 x 34 x -48 


8 x34x-48 


9 x3}X-48 
9 X3}X-52 
ee a si 


{) 


tag 


8} x34 x -46 


84 x 34 X-48 
= 4: 


eta 


9 x3hx-46 
eee I ot 
9 x3}x-48 


9 x3hx-50 


8X3 X-46 


5X8 


94 x 34x -50 


94 X 34x -54 


10 x3}x-52 


10 X38}x-54 


DECK 


| 
| 
| 
AMIDSHIPS. | 
| 


BEAMS fitted to EVERY FRAME. 


SPACING 
or 
BEAMS. 


With One Row 
of Pillars. 


Inches. 


54x38 X-30 


580 


| 
} 


6 X3 X-30 


With Two Rows 
of Pillars. 


Inches, 


SIZE OF BEAMS AMIDSHIPS. 


tasce 12 


(Concluded. ) 


BEAMS AT ALL DECKS ON WHICH CARGO IS CARRIED. 


With Three Rows 


of Pillars. 


Inches. 


——-> | <-—-—aneies— — --> 


6 X3 X-36 


54x38 X-84 
6 X3 X-86 


64x38 x-88 


5x8 
6 x38 


6 X38 


254 | 84 x3 x-42 

26 | 9 X3 X-44 

x ||| obxabxas 
a 
sh brabeae | 
Ce ee 
294 | 114 x 34 x -52 | 
30 E | 
31 


64 x3 
Xue 
74x38 
74X38 


5} x3 


6 X 3X-36 


.6 X3 x-40 


8 x3 
8 X3 
8x3 
8kx3 xX: 


9 x8 X-50 


64x38 x-40 


of 
| 


7 X38 x-42 


74X38 X-42 


74X38 X-46 


8 X3 X-46 


36 
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9 X8 X-54 


94 X34 x -54 
10 X84X-54 20. 


85X33 x-46 


8 X38 x-48 


} 
i) 


84x38 x-48 


9 X3 X-46 | 


9 X3 X-48 
9 X38 X-50 


94 x 34 x -50 


94 X 34 X-54 
10 X84x-52 


10 xX38}x-54 


igang teen 


mare oe 6 =Oey > ; - 
s 
ay RNR em en 
oo eae acs 


ced ag ae ii 


its LTT OR: |) base 
. - ” 
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TABLE 13 


(See Continuation.) 


BEAMS fitted to ALTERNATE FRAMES. 


BEAMS AT UPPER DECKS IN FULL SCANTLING VESSELS HAVING 
MORE THAN ONE DECK, IN COMPLETE SUPERSTRUCTURE 
VESSELS FORWARD OF jth LENGTH FROM FORWARD, AND AT 


BEAMS AT UPPER DECKS OF SINGLE 


| 
BREADTH DECK VESSELS. 


; Sao FORECASTLE DECKS. 
oF as ara — Sasa eee ~ = ; <= ate ie 
SIZE OF BEAMS AMIDSHIPS. | Thick- SIZE OF BEAMS AMIDSHIPS. 
BEAMS. i ae | 
br ie ; ° sa eS 5 ee ee 
With One Row With Two Rows | With Three Rows Beam | With One Row With Two Rows With Three Rows 
| of Pillars. | of Pillars. | of Pillars. | Knees. | of Pillars. of Pillars. of Pillars. | 
i a= e -= = = —_ — —_ = ES 
m " , 72 | 
| Inches. | Inches. Inches. | Inches. Inches. Inches. Inches. 
i 
| 5X8 X-82 5 X3X-32 4 X8X:30 | -30 
>a 4 <a eZ tg ae a fie Gc <=: sees 
| 5EX3x-36 5 X8X-84 | 4 X8X-82 | -30 | 
i | | iT 
6 X3X-36 54x38 X-34 44 X38 X +32 32 | 6 X8 X-86 5 X83 X-B2 | 44x38 x-32 
| 


64 XBX-36 6 X8X-B4 | 5 X8xX-B2 | 82 6 XB X40 | DXB X-B2 | 5 XB X-82 
| ——__—_——_|—___|--— |- - ~| 2 
6 X8X-34 64X3X-34 | 5 XB8X-B4 | -B4 | 64x83 x-36 | 6 XB X32 | 5 xB x-B4 


64 X3 Xx -34 
74 X3X-36 


8 X3X-42 


54 X 3 X-B2 


| 


54X38 X-36 


+38 


| 5kX3 x-34 


" 


i 6 X8 X-34 


6 X8X-38 6 X3X-36 


40 


— 


) 


64x3 x-40 


| 5EXB X-B4 


| 10 x84 x-52 


-|— 
| 105 x84 X-56 


| a x 34 X56 


| 94x34x-46 


10 x8hx-50 | 


104 X 34 X +52 


8} X3x-48 64 X3X-38 64 X3X-36 “42 74X38 X-36 6 X3 X-34 
ae 2 eee | a 
\ | 
| 8 X83 xX-42 | 64X38 X-34 
a ae ae = Ss ee | x ss 
| | 8hx3 x-46 | 7 X83 X-B4 | 6 XB x-84 
= bine > —_ ao | : 
| | 
9 x83 x-52 | 74x38 x-36 | 64x3 X-36 
| | 
10 X34x-48 | 8 XB X-38 | 7 x8 x-36 
| | 10hx34x-52 | 8 XB X-46 | 7HXB X-38 
1 - _| a es (a ane 
f 11 x8hx-58 | 8hxB x-48 8 x8 x-40 
' 
| 12 xX8hx-56 | 9 X3hx-50 | 8}x3}x-42 
amas Sanne od Ii : ASOT i | = Sik SS NG ae So 
94 X 34 X -52 9 x3hx-44 | - 


“54 


BREADTH 
oF 
DECK 
AMIDSHIPS. 


Feet. 


20 


22 


24 


26 


28 


30 


32 


84 


36 


SPACING 
OF 
BEAMS, 


42 


383 


BEAMS fitted to ALTERNATE FRAMES. 


BEAMS AT UPPER DECKS ABAFT |th LENGTH FROM FORWARD 
IN COMPLETE SUPERSTRUCTURE VESSELS, AT LONG BRIDGES 


TaBLe 13 


(See Continuation.) 


BEAMS AT SHORT BRIDGES AND AT POOP DEOKS 


NOT COVERING MACHINERY OPENINGS. 


AND AT POOP DECKS COVERING MACHINERY OPENINGS. 
SIZE OF BEAMS AMIDSHIPS. es SIZE OF BEAMS AMIDSHIPS. — 
With One Row "with Two Rows | With Three Rows j Benth | wien One Row | With Two Rows With Three Rows Beam 
of Pillars. of Pillars. | of Pillars. Knees. | of Pillars. | of Pillars. of Pillars. Knees. 
—|| } —— : —— | z aceenes Sc | el ee Ss ae 
A Inches Inches, Inches, Inches. | Inchee. Tuches. Inches. | Inches. 
| 
|; = = os SEm = ———— - ——— one 
lj] | 
| | 
| | i —t es = = ewe oeeer sees 
F 5x3 x-34 | 5 xB x-B2 | 44xB x-B2 | -30 | 
3 ee eee eek ee, ee spel bcettics a3 ren wees | : peal 
| 3 
|| 6 XB X-36 5$X3 X-32 | 5 X8 X-82 | -30 4kX3 X-32 4 X3X-32 4 X3X-30 “30 
| — — — —_ -——_- - — —— 
|| 6 x8 x-40 | 5hx3 x-B4 | 5 x8 X-84 | -B2 | 5 XB X-B2 | 44x3X-82 4 X8x-32 | -30 
|| tec eee |. : read NS 4 
| | 
ly) 64x83 x-36 6 X38 x-34 | 5EXB X-32 34 SEX3 X-B4 | 5 XBX-B2Q | 44X3X-32 “32 
_ = \- = fe PEs ene jones Seeee Oa = 
(A 5EX8 X-34 | 6 X38 x-38 | 5EX3 x-36 | -36 | 6 XB X84 | 54X3X-32 44X3X-34 | -32 
|| = = — ae = = -| ee SS arenes 
| | | 
||! 6 x8 x-84 | 6}x3 x-34 | 6 x8 x-36 | -86 | 64x38 x-B4 | 5bx8x-36 5 X8X-34 | 34 
| ay cot pala : ite 
| 
| 64X3 X-38 55x38 x-84 64X38 X-36 | -38 5yX3 x -B4 6 X3X-36 5 X3X-36 “34. 
oe F i> 3a, 4S Se 
| i | 
7EXB X-36 6 X3 X-34 | BEX38 X-34 38 | 6 X83 x-84 6 X3x-40 5EX3X-36 | -36 
| ee . -| 
j 7 | a in 
8 X3 X-42 | 6hxX3 x-3B4 | 6 X38 X-34 -40 64X3 X-38 54x38 x-34 5} X 3 X-38 +38 
H greronra rata ee 
8hx3B x-46 7X8 xX-36 64X38 X-36 42 7eX3 X-36 | 6 X8X-34 6 X3X-388 “38 
I | | ; ES aca 
cf 9 X3 X-52 74X8 X-40 7 X38 X-36 14) 8 X38 x-40 | 6)xX3x-34 | 5EXBX-34 40 
4 j 
i | Sane EE REGAL Lee A a 
8) 10 x8hx-48 | 8 x8 x-42 | 7X3 X-B8 | -46 | 84X3 X42 | 7 X8x-34 6 X3x-34 42 
1K —|— = = _ aanne noe Coenen. eth 
| | | | 
| | 10hxX8hX-52 | 8kxXB x-44 8 X8 X-40 °| -48 9 X38 xX-44 74 X3X-36 6 X3x-40 44 
| | ies oa eer i 
|| lL x35%x-56 | 9 x34 x-46 8} X 34 x -42 | “50 94 x34x-46 | 8 X3X-38 64 X3X-38 “46 
ee a ere aacaeeaann -| Tico scac = , 
| | 12 x8hx-54 | 9hx34x-46 9 X8hx-44 | -52 | 10 X3X-50 | 84x 3x42 74X38 X-36 “48 
| OT EE ae mes 
/10 x3hx-50 | 94xBhx-46 | -52 | 108X8hX-54 | BEXBX-48 7X3X-40 | -50 
| 10bX35X-52 | 10 XBhXx-50 | 54 | 11 X34X-60 9 X3X-52 8 X3X-38 iy 
| pike fe | | 
vi | 11 XBhX-54 | 10X8hX-52 | -54 | 12 X35X-52 | 9% X 8 X -52 8EX3X-40 | -52 
I 
\ 


EL 


BEAMS fitted to ALTERNATE FRAMES. 


384 


TABLE 13 


(Concluded.) 


Luoyn’s REGISTER OF SHIPPING, LonDON.—13th July, 1922. 


BREADTH BEAMS AT ALL DECKS ON WHICH CARGO IS CARRIED. 
SPACING } 
OF { 
oF —- — ——— Ss — 
outs BHAMB. SIZE OF BEAMS AMIDSHIPS. jie 
AMIDSHIPS. of 
i With One Row With Two Rows With Three Rows Beam 
N of Pillars. j of Pillars. of Pillars. Knees 
Feet. Inches, A} Inches. | Inches, Inches. Inches 
et ee oe 
70. 2 See a) : : e — 
22 42 z | | 
f i — —— — <= 
24 43 Vv) 
26 44 ‘ 6 X8 X-36 5 X8 X-32 +34 
Le | | = 
28 44 : | 64X38 X-36 5 X8 X-84 +36 
|| 
80 45 | | 64X3 X-38 54X38 X-34 54X38 X-32 +38 
|| “a 
32 45 [| 7kX3 X-36 6 X8 X-36 5EX3 X-36 40 
34 46 | 8 X3 x-42 64X38 X-36 6 X8 X-36 “42 
| 
| | 
36 47 || 8x8 x-48 7 X38 x-36 64x38 X-36 4d 
| |- me 
38 | 48 |  ghx 3h x44 7hX3 X-36 54X83 X-B4 46 
. 5 | = Ss wes - 
40 49 | 10 x3}x-48 8 X38 X-38 6 X8 X-B4 48 
Rend: | Foe pod a 
4 |) 
42 50 - 104 x 34 X-52 8 X38 x-46 64X3 X-36 “50 
| TD - re 
44 51 | ll xX8hx-56 8X8 X48 7X8 X-36 50 
eS | | ? — 5s = a 
46 52 ||| 12 X8RX-52 9 X38 x52 | 73X38 X-38 “52 
48 | 54 9hX84x-52 | 8 XB X-40 52 
| wr | _ ea _ x ee “ =|" pa 
50 | 56 |;I | 10 x84x-52 8x3 x42 | +54 
——E— (seer | —="= —————— EEE = ae 
beth 7 57 } 104 x 34 x -52 9 X3 X-44 | 54 
ieee i ee 
54 58 | | | 10} x 34 x -60 | 93 X34 x -46 | +56 
ot \-- SELES 3 is fae eee es 
56 59 | HI 11 x3hx-60 10X3hx-50 | +56 
58 60 =| y| 12 X3}x-52 10} x 34 x-54 56 
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DIAMETERS of SOLID IRON or STEEL PILLARS FITTED TWO 14. 
FRAME SPACES APART. TABLE 


(See Continuation.) 


ONE ROW OF PILLARS, TWO ROWS OF PILLARS. 
LENGTH oF To Beams of Upper Deck. | To Beams ef Second Deck. ‘esd oe weren = sean sae | ze str ne og sar 
PILLAR. 3 i» Length of Beam Amidships in feet. : . | Length of Beam Amidships in feet. 
ae aoa isk 1 i ; Sh ee eae ae PaRee OWT (SER K VaR TS Pam GEST BGELE DEN (aaa? 
{ | | | | I | 
20 | 26 | 32 | 38 | 44 50 | 56 | 26 | 32 38 | 44 50 | 56 | 50 | 56 | 62 | 68 | 50 | 56 62 | 68 | 50 56 62 | 68 
pee as Beles (eke ee ae eee ee ee eee a ome fs al = sts2 ee ee = ze ets 
Feet. Ins. | Ins. | Ins. | Ins. | Ins. | Ins, | Ins. |! Ins, | Ins. Ins. | Ins, | Ins. | Ins. |] Ins, | Ins. | Ins. | Ins. | Ins. | Ins, | Ins. | Ins. | Ins. | Ins | Ins. | Ins. 
| | 
8 24 | 23 | 24 | 28 | 29 | 26) 3 | 38 | 8% | 8b) 3% | 34 | 35 (3 24) 26) 8 | 3t| 38 3h | 8§ | 33 35) 4 | 48 
Ee ee en) ee a “= i = Nn o—ESEEE —E——>_E———E Es => —— 
| | | | 
10 23 | 2h | 28 | 23/93/38 | 38} st | 38 | 3h | 3 | 3%] 3g] 23} 22] 3 | 33 3h 3§ | 8$ | 82) 4 | 44 | 44) 43 
12 2/28 | 28/25 /8 | 3b | st] sh | sg] af] se) 4 | 4b] es] s | st] st] st] se] 4 | 43] 4b] 43 | 43 | 48 
= — — | — 1 —_ —— pee as) —--+|—-— ez ———_ andl —s — _ = = -_ — 
14 23; 25/38 | 3) | 3h | 88 | 3h 138 | 33/4 | 44! 48 | 441 8h | st] 33 | 34) 4 | 4b | 48] 45] 4b | 43 | 4d] 5 
16 | 3 | 8% | 8h | 38 | 3 3§ | 3% 4, 44) 4b | 43 | 43 | 83 | 84 | 38 | 33 | 42 | 43 | 49 45/43 | 5 | 5t | 53 
mia = — OE — = = eBay FS |__ | — } — 
| | i 
18 3% | 84 | 38 | 83 | 83] 4 44 | 43/5 | 5¢ | 38 | 3%] 83) 4 | 45) 4315 | 5b) 5 | St) 54 | 5f 
: St Eee) Se Ee ee eee ee pe ed Matt 1s | . ——|} — hice 
: } i | i | 
20 8§ | 33.18%) 4 | 43 | 4} | 5 | 5¢| 54133) 4 | 44] 44] 48) 5 | 53] 54] 52 | 54] 5E 1 6 
ee en ee Ty lee = | eel ies | ol ata erat bee is foe ty foes) (2 pall 
22 33} 4 | 44 | 4t | 43 | 44 bk] 53) 43) 4b) 48] 4h] 5 | ot | 5d | 53] 5h | 5) 6 | oF 
| | | | | | 
Pra. an an Ces xe ra oi Ee, ER pa | eg Oe i : 
24 | 45 | 4t 48 | 4h 48 | 43 6 | 42 | 44] 48 | 43 | 5t | 54153] 6 | 5%] 6 | 6t | 64 
| | } 
7 7 ‘ . es, asm a eget & 2 Saal aes 
26 | | 44 | 48 | 43 | 43/5 | 45 | 43 | 431 5 iy 5$ 16 | 64 | 6t | 64 | 6f 
re iis id iat API ee 
28 | [45/5 58 | 5b | | | 43] 5 fis 5t | 5316 | 6t | 6b | 6i | 7 
| 
= = = oe J | % ied 
80 | Bt | 5% | 54 | 5k | 5t| 58] 5k} 6 | 6t| 6b) 63 | 
| | | ! | 
- — | em | | | a | || ——_ -_— - - — jo \ — - \ - - — |-— 
| | } 
32 | | | 58] 58 53 | 54 | 58 | 53 | 6t 6b 637 | 
| | | a ee eS i 


The pillars to beams of detached Superstructure decks may be } inch less in diameter than those required by above Table for beams to 
Upper decks. 


DOUBLE ANGLE GIRDERS at HEADS 
of CLOSELY SPACED PILLARS. 


FRAME SPACING. SIZE OF ANGLES IN INCHES. 
3 a. a = : 
Inches, 
23 83 xX 8 X -80 
27 3} x 3h x -38 
—_ | -_ — 
31 ‘7 xTk KR: 46 
a i sees = : ‘ou ee ee =a 
35 4 x4 X -54 
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DIAMETERS of SOLID IRON or STEEL PILLARS FITTED TWO 14 
FRAME SPACES APART. TABLE 


(Concluded. ) 
Slet ca THREE ROWS OF PILLARS. 
To Beams of Fourth | TOR f Upper “| to Be {Second || To Be fThira | 7 7 janet 
aRSLeN aos | Sega P | 'o — econ: | ‘0 gli I ae = Fourth | To aa = Fifth 
pice is Pera | hg Length of Beam Amidships in feet. 
ee OS ee Oe i ee A Ss Fed awl) ba 
50 | 56 | 62 | 68 | 62 68) 74 80 } 62 | 68 | 74 | 80 62 | 68 | 74 | 80 | 62 | 68 | 74 | 80 | 62 | 68 | 74 | 80 
| | 1 | | | 
fn Sa Soe Pil a ee ee a Ss a \ | | —— ——— al pee ses ferme = —s 
Feet. Ins. | Ins. Ins, Ins. || Ins, | Ins. | Ins. | Ins. | Ins. | Ins. | Ins. | Ins. | Ins. | Ins. Ins. Ins. | Ins, | Ins. | Ins. | Tus, i Ins. | Ins. | Ins. | Ins. 
| | | 1 i} | H | 
8 44 | 4¢ | 43 | 44) 28 231258 | 3h | 3% | 34 | 38 | 33 | 38) 4 | 48 | 48] 42] 43 | 4b | 48 | 44 | 48 | 49 
it ! 1] 
2 = a 2 | — | =| : ee Cees : bee 5 eet (OPIS 8 (ee oP) eee oe 
F | | ford | 
10 48 | 44 | 48 | 43] 23 2] 8 | 84 | 34 | 38 33 | 3514 | 4b | 44 | 42 | 42 4§ | 43 | 48 | 43 | 42 | 5 
| | 
| | — 


The pillars to beams of detached Superstructure decks may be § inch less in diameter than those required by above Table for beams to 
Upper decks. 


EQUIVALENT PILLARS of IRON and STEEL, 
TT 


| Inches. Inches. | Inches. Inches. Inches. Inches. "Inches. Inches. Inches. Inches. |  Iuches. Inches, Inches. 
Solid Pillars as per 91 P 93 91 95 08 | of ‘ 1 | er 6 
re tose tee ot | 28 | th | 8 ya 3 33 st | sf | 3h 3 
— = | _ |~ —} — | ——____— | -. —_____|__ —_ 2 vl LEER 
Equivalent Hollow F | | 
Pillars, Diameter | 2bXy% | 24Xqe | 3X ye | 3X xe | 8EX re 34 X x | BEX ye | 4X ve | 4dX ve | aXe | AE Xa | OX Te ORK Te 
etree } 


EEE a a aa 


Inches. Inches. Inches. Inches. Inches. Inches. Inches. | Inches. Inches. Inches. Inches. Inches. | Inches. Inches. 
Solid Pillars as per 7 3 3 | 
Table. Diameter... 3% 3 4 4 4} 44 a) i 5S eS 6 6t 


| _— cape A Foarmere Ste, 
| | 
| | 
| | 


a co =e iP 


Equivalent Hollow | 
Pillars. Diameter ae x 8 x 2 x 8, | x 2 | xm! 7x 2 x 19 
and Thickness...... SEXae 6X ae) 6X 1% EX ye) 63 Te | 6iXye/ 7X ve) 7X te 

| | | | 


‘The Hollow Pillars required by the above Table are to have Solid Welded Heads and Heels. 


TEX48| TEX48| 84x78] 82X15 
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WIDELY SPACED STEEL PILLARS. 


Taste 15D 


(See Continuation. ) 


LENGTH AND FORM OF PILLAR. 


| 


VALUES OF | 
SxBxH 
TOO Tubular. 
| Diameter. 
19 bee oe Inches. 
18 6 X-36 
alas pl oxdo f 
re 64 x -40 
ale 7 x-40 
a 25 ado 
29 8 x-40 
as || 9 x40. 
37. 1 10 x-40 
42 10 X-44 
47 bs aa 
52 | 11 X50 
ald 58 | 12 X-48 
i e 18 X-50 
71 a) 13 X-54 
Cpe 14 X-54 
asi mn a i 
hy, : i x +54 
x sis | 7 bran. 
110 Vi x +60 
"aie 18 00 
age | 18 x66. 
134 | 19 X-66 eee 


/19 X-68 


Feet. Feet. 
is 10 
= Double Cnanvels and oats | in Tubular. ~ iat Ounneis and Sai ‘ai 
Four Angles. Four Angles. 
Channels. | Plates. iF somsize Onannels. Plates. 
Inches, | Inches. FES ae | ia, [ = Inches. = ; pie. / Tnohes. 
6 X83 x8 x-86 | 6 x88 | 6 X8 X38 X-38 
exe ixs xo | Ma Me dt yaa Miki he | a 
at EE PS Ree 5 PRE sent 2) 5 aS, aa em le | Bn eee ce 
6 n Hix Sb5e-40 7 x-40 | 7 x8hx3}x-40 
7 sbis the-ic |  Thx40 7 bie abbe-uale Peary * 4X4 aR 
rixsyxepxad | Js xao | shxepeapadel ie | aoxa x0 | 
= Beet Se | ee pple, ee ft ee eet Ses ee | a ee eae 
7h x 84 X 34 X-44 4X4 X-40 8 X-44 74 x 34 x 34 X-50 4X4 X-44 
8 x3}x3}x-46 Fist 44 x 44 x-40 9 x2 a xtdeg eds eh aus 
gxaxaxds | | 5x5 x40 [10 x42 | 8 x4 xq xus | 9 | 5 xB xd 
8 X4 X4 X-52 5X5 X-44 ‘10 X-46 8 X4 X4 inadal to 5X5 X-46 
9 X4 X4 X-50 5 x6 x -48 pas | 9 x4 x4 X-56 | Ke x00 
bk x ak Wel dell: b xdccee | — x50 Bi ocak est scald ni sagt poms = 
94 x 35 x 34 x -44 os de 6 ae 18 si ; gti kai iia: nixe x +50 
10 eae repre reay? me x6 mE | ese 10 x84 x34 x46 | s X44 ; 6 X6 X-54 
11 Sia “44 11 X-+46 ES X60 | ae | 11 xa x shes ll x-46 on x +60 
penis Biaaie- —siheteye 6x6 x64 15 x: - | 11 x8}x3}x die r ie ee 6 X6 x-64 
4 ‘x 84 x 34 x- hot ects | 6 Le ror | fs ‘ohadéunt A es 6 X6 x-70 
11 x3}x3}50- wantoy icp kane | aa 17 x58 I ‘il pak) cen eee (ee 
114 x 34 x 34-50 es | caaen | 7 os X64 | 17 x-64 aicerier cia os a 7 ay x +64 
aa xo}xapx-s0 || 18x70 | 7x7 x-70 | 28 os | 12 xa) lon | te ero) ete ab 
2 xa} xahx: “50 Bini 7X7 1X74 iF 18 x68 | | 12 iat | is 7 7X7 X-74 
Ls be 7x7 one i | ada : ‘ | re ng x +80 
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WIDELY SPACED STEEL PILLARS. TABLE 15 
(See Continuation. ) 
| 
LENGTH AND FORM OF PILLAR. 
VALUES OF | Feet. ee Feet, 
12 | 14 
1  d Spmenaerscsare one a 5 = 
100 Tubular. ostnaeiies "amide | Pectatas? Double Channels and Face 
S Four Angles. i : Four Angles. 
ae, Channels. | Plates. | ‘came Channels. Plates, 
Inches, Inches. Inches. Inches, | Inches. Inches, Inches. Inches. 
13 64 X +38 6 x34x34x-38 | 7 X88 7 x3hx3hx-38 4X4 x-40 
| e 
ees neat) Sree es cee eT = 7 ae eed sere pees ee 
16 7 X-38 7 x3}x34x-38 | 74x-38 7 X84x34x-42 | 4X4 x49 
19 74 x-40 7 X3hx3hx-44 | 8 x-40 7k xX 34.X 34 x -44 4 x4 x-44 
2 es, aaa ; teed at Cee: 
22 8 x-40 74x 34x35 x-44 4X4 X-44 | 84 x -40 8 x34x3} x-46 44 x 44 x -40 
25 8} x -40 8 X3} x3} x-46 4kx4hx-40 | 84x-42 8 x3}x3} x-48 4h x 44 x -44 
29 84 x -44 8 x3hx3hx-48 4bx4hx-44 | 9 x-42 8 x3hx3hx-50 5X5 x-40 
33 9 x-44 8 x3}x3}x-50 5X5 X40 | 10 x-42 8 X4 X4 X-50 5X5 x44 
37 10 X-44 8 X4 X4 X-52 5 X5 X44 | 10 X-48 9 X4 x4 X52 5 x5 x-50 
42 | 10 X-50 9 X4 X4 X-54 5 X5 X-50 | 11 X-48 84 x34 x 34 X-44 9 x-40 5 x5 X-54 
ee eee a enters = =e - a! See eee eens ee 7 
47 11 xX-50 9 x4 x4 X-60 | 5 X5 X-54 | 12 X-50 9 x8}x3hx-44 | 10 x-40 5 x5 X-60 
52 12 X-48 84 x 34 x 84.Xx-44 10X-40 | 5 X5 x-60 | 12 x-54 95 x34x3hx-48 | 10 x-42 6 X6 X-50 
—— I = ee ee eee Veen. ay =| ats ae i} e = = = 
58 12 x-52 94 x 34 x 84 x -48 10 x -42 6 X6 X50 | 13 x+52 94 x34x3hx-48 | 11 x-42 6 X6 X-54 
64 13 X-52 94 x 84 x 34 x -48 11-42 6 X6 X-54 | 13 X-56 10 x84x85x-48 | 11 x-44 6 X6 X-60 
71 14 X-52 11 x84x3}x-48 11 X-46 6 x6 X-60 | 14 X-54 11 X3}x3}x-48 | 11 Xx-46 6 X6 X-64 
ae sf : ines Os ee ae ee ed cel ier ——— 
78 14 X-58 11 X3}x38}x-48 12 X-48 6 X6 X-64 | 15 x-54 11 X384xX35%-50 | 12 x-50 6 X6 X-70 
86 15 X-60 11 xX84x34xX-52 | 12-50 6 x6 X-70 16 X+56 11 X34x3}X-52 | 12 X-56 7 X7 X-60 
ae Se es 7 ie a : ees H_ = oe 5 ions! eer eee 
94 16 X-60 11 x8hx84x-52 | 12x-60 | 7 X7 X-60 | 17 x-56 | 11 X8}X3RX-52 | 12 x-60 7X7 X-64 
———- |- = Aa 5 rs an.) Ss | a ee a ee so hs es pen 
102 (17 X-60 114x34x3hx-50 18-60 7X7 X64 | 17 x-64 | 115X3}X34X-52 | 13 x-64 7 UXT O70 
5 aot ia or a : = ae pnd _}_ wpe HH ee Cee ee 
110 | 18 x-60 | 12 x8hx8hx-50 | 18x-70 | 7 x7 x-70 | 18 x-64 | 12 x8hx84x-52 | 18 x-70 | 7 x7 x-T4 
——— a ae (Sve ed= i are eee eee ae : Pex: = 
Tie" |48 x66 | 8 X8 X-G4 | 19 x-62 8 X8 x-70 
126 119 x-66 8 x8 x-70 || 19 x-70 8 X8 X-74 
8 X8 X-74 


334t 
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WIDELY SPACED STEEL PILLARS. TABLE 15 


(See Continuation. ) 


LENGTH AND FORM OF PILLAR. 


VALUES OF | Fest, i} Feet. 
16 i 18 
SxBxH ca iam Se eg ee eT pee Le eee ec 
~~ 100 Tubular. Double Channels and Face Plates. | Tubular. | Double Channels and Face Plates, 
me or ————— Four Angles. ——| ——— - = = Four Angles. 
pr doer Channels; \ ee Bere Channels. | Plates. | 
Inches. Inches. Inches. Inches. Inches. | sake 7 Inches. | Inches. 
18 7 x-40 7 biked da -40 4X4 X-42 7eX-40 | 7 X84X34hx-44 | 4hx 4h x-40 
(pores = A Ss — ae ee ee ee ee ee - a : 
16 74 xX -40 7 x94 x8) 44 | 4X4 X-44 | 8 X-40 74 X 84 X 34 X +44 | 4x 4d x -42 
ee — Se oe Sl A ones = tb - ee (es =_* = sk, £ | * 
| 
19 8 x-40 estan 44 dailies | 8}x-40 8 8 xshxohx “50 | 5 x5 x-40 
: pk Sta SS aes ae | = | SS Je ste — | 
| ) | | 
22 84 x -40 8 X3hxX3hXx-48 | xb rt 44 | 9 x-40 | 8 apelin 52 | | & XB x-42 
| 
i) AN SS | - eka ae ae FTE PA GE a 
25 9 x-40 8 X34x3hx-50 | | 5 X5 x-40 9 xX-44 | 8 X84X384X-56 | 5 X5 X44 
29 | 9 X44 8 X34x3hx-54 | 5 X5 X44 | 10 X-42 8 X4 X4 X-54 | BOX x-50 
. ak ag ee ia Sepa a "ok per ke — rs 
88 10 X-44 8 X4 X4 X-54 5 X5 x-50 | 10 x-46 9 X4 X4 X-52 | 5 XB X-54 
~ oe a S| oo ia oe ee eS — ——| on = = | : Be ree 
37 10 X-50 9 X4 X4 X-54 5 X5 x-54 | 11 x-46 9 x4 X4 X-56 | 5 x5 X-60 
—| ae — = oe | —- a | : 
42 11 X-50 ‘shah ah x 48 | 10-40 5 X5 X-60 | 12 x-48 9 Rea Pax A | 10x-42 | 6 X6 x-50 
EE a a= a pat = { a ae - a = =< 
| | | 
47 12 x-52 9 x8 x9} x48 10 X -42 6 x6 x-50 | 12 x-54 shah ahs 48 10 X -42 6 X6 X-54 
teen es —. Sere ed ne ney 9 ee ee ne ee RS aa a 2 See = 
52 12 X54 | 10 Sohal ih 48 | 11X-42 | 6 X6 X-54 | 18 X-50 10° xa ah x8 48 | 11X46 6 X6 X-60 
-_——- -— — — [= a = i a = wel — 
58 13 X-54 “10h 3 x4 48 | 11X46 | 6 X6 X-60 | 13 X-56 | 11 X3hXxBhx-48 | 12-46 6 X6 X-64 
= Seba ee < — Seee~ aoe te! CS | San ac as at Sai IE = — 
64 14 X-54 11 sll 48 | 12-30 | 6 X6 X-64 14 X-56 11 1 ahah 50 12 X -52 6 X6 X-68 
— — -—- |-——-—- |— —| -|-——--——_—--|— |——— — 
71 14 X-58 | 11 Saeeh | 12X-56 | 6 X6 X-70 (15 X-56 | 11 Bho} 50 | 12x60 | 7 X7 X-60 
3 pon igi GaPek bad PS a OES tal EER Sa TS ST 
78 15 X-58 11 1) Se ‘50 | 12-60 7X7 X-60 16 X-56 11 X8}x3}x-50 13X-56 7 X7 X-64 
86 16 X-60 11 eapofaar “52 13 X -60 7X7 X64 |17 x-56 114 x2) 84%: +50 18X-60 | 7 X7 X-70 
—__—— PS : ——| at EE a, ES a 
94 17. X-60 114 x 34x 34x -52 | 13 X-66 7X7 X-70 |17 x-62 12 2 x3}xahx: “50 18X-64 | 7 X7 X-74 
- -— PEs eee ee Ss tees a Steree |) as Saxena Ses dete AEs 
102 | 18 x-60 | 12 x84x38hx-52 | 18X70 72 XFs MAL 1 8) X26E | | 7X7 X-80 
- — | eegei cain aac ygerna | ee emer Tee ence © Cneecre ea tr _|—_____——— 
LLO 19 X-60 | } ha 2a 588 19 X-62 | 7X7 X-84 
= 7 = . L i eee SEE SOAS has Seca a) SEE, =~. 
| 
118 19 X-66 | | 8 X8 X-74 19 X-68 8 X8 X-80 
a ae penn eee EW Aa EG ES wee eompereee # 
126 20 X-66 | 8 X8 X-80 | 20 x-68 
serene = = a a - {| _— ] |__| 
| } 
134 | 21 x-68 


Ee Se i | { } 
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TABLE 15 


(See Continuation. ) 


WIDELY SPACED STEEL PILLARS. 


LENGTH AND FORM OF PILLAR. 


} 


VALUES OF Feet. Feet. 
20 22 
SxBxH 
100 4 Tubular. Double Channels and Face Plates. Tubular. Double Channels and Face Plates. 
a Four Angles. aes — Sor —| Four Angles. 
Diameter. Channels. Plates | ceneoeauee’ Channels. | Plates. 
: Inches, ; el Ve Inches. : Inches. | Inches, Inches. gre i ‘hide, 
13 8X40 7hxSEXSEX-4 | | AbX4}x42 | BhX-40 | 8 XBhXxBhX-52 | 4b x 44 X44 
16 84 x -40 | P x 34 x34 X-50 io 4 ncsiees th | 8 eikatioan ern 5 x6 ay 
19 9 x40 | 8 X35X3hx-54 5 x6 xeue | 9 X44 8 X4 x4 x54 ae 5 x6 tk 
———— | 2 See ee ee Ma FES aod. Si 
22 9 X44 | 8 x34x34x-56 5 X5 X-44 | 10 X-40 | 8 X4 X4 X-58 | 5 x5 X-50 
abe "| 10 x40 8 shy ny ae X5 X-50 | 10 nik | * ih aah sae F at - x5 X-D4 
aces _ _| | ae See a Ee ree 
29 10 x44 | 9 x4 x4 x52 | | 5 XS x54 | 10 X46 | 9 Xd Xd x-56 5X5 X56 
33 10 X-48 9 X4 X4 X-56 5 ee xX +58 a ‘nits 9X4 X4 x60 | 1 eae 
37 11 suis 84x 34x 34x-48 pee 6 sg x-50 | 11 x-50 shesheicnods ee , an X52 
1212 X50 |g xshxshxds | 10x42 | 6 x6 x54 | 12 x52 | 9 xB}xa}x4g | x42 | 6 XE X08 
47 1850 10 X8}x3}x-48 aed ie — 18 X-52 | ienes 11 X-46 6 x8 rH80 
- 88 10 x34xX34x-48 12 x -50 | 6 X6 X-62 | 18 x-54 perenne: “desea 6 ve ook, 
oat a P| at Mire 
58 14 X-52 | 11 X3}x3}x-50 12X52 | 6 X6 X-68 ie X54 11 x34x34x-50 12 X-56 6 x6 
64 4 X +58 | 11 x3}x3}x-50 seen 6x6 x70 15 X52 ll th en GA Jaan a 7 KT 
71 Z x -58 fy sel tieliniee dies 7 “a ee 15 x-60 eee ee dee 7. RY. 
78 | 16 X-58 ou petcaleasa: | eee yee X68 16 x-60 | 11 eb nshiess 13 X-70 7 
86 “aT 8 rae rae 7 * “ee 17 x60 | lane ea 7X7 X-74 
94 18 X-58 12 x34x38)x-52 182174 7 X7 X-78 a8 en 12 coisa 13 X-74 7X7 X-80 
102 | 16) Abe 12 x4 xk 286 iDseea 7 x7 Xx -82 ‘ie e 60 | 12 si ad anid eaeal 7X7 X-84 
= Lae ae ei i Ses ; ees es ee 
110 19 X-64 | 12 X4 X4 X-66 14-74 8 X8 x-78 | 19 x-66 12 x4 x4 X-68 | 14X-76 8 X8 X-80 


8 X8 X-82 


8 X8 X82 


Tubular, 


WIDELY 


Feet. 
24 


Double Channels and Face 
Plates. 


892 


LENGTH AND FORM OF PILLAR. 


SPACED STEEL PILLARS. 


Feet. 


26 


TABLE 15 


(See Continuation. ) 


Tabula. Plates. 


Double Channels and Face 


: Ze Four Angles. = Four Angles. 
ne Channels. Plates | -\oeeates Channels. Plates. 
acne | fstees ; Inches. Inches, Inches, ie itioed Inches, Inches. 
9 x -40 8 X4 X4 X54 5x5 x-44 9X44 8 X4 X4 X-56 5x5 X-50 
9X-44 8 X4 X4 X56 | F nit Wie sedee ‘i 10 x -40 9 x4 X4 est| | 5X5 X-50 
—=- ee hears ee ee ed ee ere 
10 x -40 9 x4 X4 X-50 5x5 x-50 10 X-44 9 X4 X4 X-56 5x5 x-54 
10 X -42 9 x4 he x +52 seins A 10 X -46 45 ws - x +58 5xX5X-b4 
f 10 X-44 yup sacs Share tan Per 2 vad x4 X-60 5X5 X-60 
= weer: = =e a ae ioe 
10X48 | 9 X4 X4 X-60 5X5 x-60 | 10X-50 | 8)x3hx3}x-48 10 X +42 6X6 X-50 
is 43 iG Spkot he aus 10 X +42 | 6X6 X-50 11-50 9 bok 405 RAR Pt vial 6X6X-54 
12 X-48 okotieeriets Viner | shoei. i 1s  sycousenyseaa : tibet. 6X6 X-58 
——s i : a . - = 
12 X-54 10 X3}x3}x-48 11 X +44 6X6 X-60 13 X-50 11 X34x3}X-48 11 X-50 6X6 X-62 
19650: ‘rabeeeates eaten. 6X6 X-64 | ee “he suk bok fatto: hi ea 6X6 X-66 
ty iten iy dat dation | 12 X-56 6X6 X-68 | 14x -52 11 x34x3}x-50 12 X-56 6X6 X-70 
14-58 re weLdésydeso1 12x -60 6X6 X-70 15 X +52 ay ok bey 80 ite 7X7X-60 
ieaics i a 34 x 34x -50 , 13 X-60 7X7X-62 | | 15 ious ciao saan neee ‘Avaiee 7X7X-64 
16268 a dep bispiers 13 X-70 7X7X-68 eo | | aide biey abso 13X-70 | 7%*7x-70 
\ tritene | rqokoy dian dese 13 X-74 7X7X-72 ty hss 12 seb siok x0 ispastre: 7X7X-74 
ty Hea } 12 shou dann stead ne ‘e es 18x60 | 12 x4 x4 X-60 capa ere tT 7N689 
as = _ 
18x64 | 12 x4 x4 x-56 | 13%-74 7X7 X-82 18X-66 | 12 X4 x4 x-66 | 13-74 7X7X-84 
19 X +64 | 12 7 ‘ae X-68 tre | 7X7X-84 ; 19 X-66 12 x4 X4 X-72 ‘nw skew! 
19 x-68 rami 
“20x-68 | 


21 X-68 


22 x -68 


a a 
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WIDELY SPACED STEEL PILLARS. TABLE 15 
(Concluded. ) 


Oe renee eee 


LENGTH AND FORM OF PILLAR. 


VALUES OF Feet Feet. 


28 | 30 
Sx Bx SaaS le Donne Cosnncls and Face 7 ; _ i ae, Double tnaanen ia nei > 
seinen = 7 —— Four Angles. {--—_————_|-—_ ee ee Four Angles. 
ee Channels. | Plates. epee ol Channels. Plates. 
an eS | : Inches. | Inches. | . ea. 7 : Inches, acai -_ baa Are a 7 ; pe Rea Inches, fee 
18 | 10 X +42 9 X4 X4 X-52 5X5 xX-54 10 X-48 9 X4 X4 X-60 6X6 X-50 
ee | seus 9 x4 x4 X-56 f= CG 5xbx-b4 | 10 X50 84 X34 X34 X-48 cas ee. 
19 | aaaea 9 enka ii Pes | 11x -44 2 REE rir g 11x -42 7 6X6 X-54 
ee = oer Ee a ae 
22 10 X-48 84 x 34x34 x-48 10 x -40 | 6X6X-50 = 11X44 9 X34 x34 x-46 11X-44 6X6 X-54 
ee ae ee es ee == — = ee See ens es 
25 11 X-44 9 X84x3$x-46 | 11X-42 6X6X-52 «11 X+48 9 x34x34x-48 11 X+46 6X6 x-58 
a on ~ = —— - lj aS = —S= = ee 
29 | 11-48 9 x3}x8}x-48 11 X-44 6X6X-54 11 X-50 9 x3}x34x-48 11 X-46 6X6 X-60 
ae ery “9Beisuione 11 X-46 excnecae: x80 ee 206 | 6X6 X-62 : 
- 37 tere 10 bireicad | teva | seni | 12 X-54 | 6 ay neyselas © asaen atl 
= z : ce) pee ee ee == | —— = < ee = - 
42 | «13 x-52 11 X3}x34x-48 | 12X-50 | 6X6X-64 | 13 X +54 11 X3$x3}xX-48 | 12-56 6X6X-68 
eee eer ae (eee : eee ees ee oe a ee ned lie SS) ame Sa a: 

47 | 14 X-52 11 X8$x3$X-50 | 12-56 6X6 X-70 | 14-54 11 X34x34x-50 12 x -60 | 7X7x-60 
ee ee ee ee ee ee ee ee 
58 hayete | Bl ay olens ra ere ee 12 rer | ae 7X7X-70 
. 64 icin | = aT ae Sekenin il Per “39 isbeativo | hea “Tete 

= ee Sats ee) (aaa a] Dewees ees Sy) ee 
71 16X-62 | 114x38}x34x-50 | 18x-74 | 7X7X-74 | 17 X60 12 x3kx34x-54 18 X-74 7X7X-78 
—- ay 12 Sethi: | Tee E aks | 18 X-60 a RS are ext ‘ Relieve | 


| 
Pei, , wet Fania: ea: aE ; i eee 


Lioyp’s Regisrer or SHIPPING, LONDON.—13/h July, 1922. 
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a. adi. 1 pasar 7 A i eexgr easy) 


ieee eo = 


eae | i! $e OI i Atlee 


eee 
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as aunt eee Wr yet <* 
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TABLE 1 5 A 


WIDELY SPACED SOLID PILLARS in ’TWEEN DECKS. 


LENGTH OF PILLAR. 


10 Feet, 


Number of { in. | Number of { in. 
rivets in heads Diameter. rivets in heads 
and heels. and heels, 


3h 


Luoyp’s RggisteR OF SHIPPING, LoNDON.—25th June, 1925. 


DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, 


CHANNELS or ANGLES. 


TABLE 16 


(See Continuation. ) 


VALUES oF Thickness 


| DEPTH OF BEAMS. 


my | Inches. e. | Inches. 
S?x BxH rer Satied ea or i ane “hs _ Se ‘ a =e 
100 ie rg 8IZE AND TYPE OF GIRDER. 
peiiliane ss : ee i 
| Double Channels. Double Angles. Double Channels. Double Angles. Double Channels. Double Angles. | Doubdle Channels. Double Angles. 
| Inch, Tuches. Tuchea. Inches. Inches. Inches. Inches. : “Tiehen | Inches & 
190 | 84 6 x4 x-44) 6X4 X-40 6 x4 x-36 5 x4 X-36 
220 | 34 | 6 x4 x50) 6X4 x44 6 x4 x-40 6 x4 x-86 
260 | 34 |7 xX 3x9 x-Belo x4 x-b4 6X4 X-50 6 X4 x-44 6 x4 x-40) 
300-40 (| 7 x 3h x 34 x ee x4 X-64 # XB XB X38) 6X4 X-D4l 6 x4 x-50 6 x4 X-4 
350 40° "| rhb cab x 142.64 X44 x 60 7 1 x8hx3hx -40| 6X4 X-64.7 X38 X38 X +386 x4 X-54 6 x4 x-50 
faecal Sabin: SERS | SAO e eens 5 SL at ees 
400 | 40 8 x3hx3hx +46 Gb x4} X-6 4 74 x9) x34 X- 42.6 x44 x-60 7 x35x3hx-406 x4 X-64) 7 X38 X3 X-38I6 X4 xX-54 
460 40 | 9 RBEXBEX 466 x6 X “a 8 8 x8bx3bx “46 6b x4} x- 64 7} X 3h X 84 X +42 6b x43 60, 7 xB} x 3b x: 4016 x4 X-64 
520 “44 19 BH X8bX 606 x6 X 74 9 8} x9) x 466 X6 X-64 8 x 34 x 34 x 60) x4 x “64 TXB xB x: 42164 x 44 X-6 
+ ORE LGU XR OG 2 * Sa EO i. shaban Secoees 
580-44 “ho #8} x 9h 607 Sad, Bas 70 9 xB} x8bx- 606 X6 X-74. 9 x34x3hx 286 x6 x64 8 8h x 8h x: 4616} x 44 x 64 
650 “44 lu x 3h x Bb x 607 x7 x-80'10 x8} x 3h x 607 x7 X-+70) 9 x 34 x 34 x-606 x6 x74 9 x8) x 3b x: 466 X6 X-64 
ne — — i EEE | } = | 
730 “44 | la x34 x 3hX 607 x7 X-8010 X35 X35 X 607 x7 X-70) 9 3h x 34 x-606 X6 X°7 
810 | -44 | | i x 3 X34 X-60 11 x 3 X Bh X-607 x7 x -80 10 x 34x34 x-607 x7 X-70 
900 50 | 12 x4 x4 x-64 12 x3}x34x-607 XT X-QO11 XBhXB}X-607 x7 X-80 
en ==> 2 ete eS = | | —_ 2 — _ 
112 x3}x34x-60) 
990 50 | Rider Plate L2 x4 Xd x64 12 x8hx38hx-607 x7 x-90 
“ | | | 8 x -60 af \ eapaeees | ont ck 
| | 12 x3hx 3h x-70 “He x34 x34 x-60 | 
1090 | 5O | Rider Pilate } Rider Plate (12 xX4 X4 X-64 
fae. eh 8 X-60 ae eee 
12 X4 X4 X-70) B 12 x 3h x 84 x-70 12 x34x3}x-60 
1200 | +50 | Rider Plate | Rider Plate Rider Plate 
eee ees ee lg SR : a I we 2 oa 
(12 x4 x4 x 72) 12 x34x34x-70 
1820 | -50 Rider Plate Rider Plate 
ial See ee ee ba) 10X-74 — ; ‘ bi a re 
12 x4 x4 X-70) 
1450 =| «+50 Rider Plate 
. 4 H PERRO IN; (AP Med | 7 9X 70 peat 
| 2 x4 x4 X-72) 
1590 50 Rider Plate 
25) oe | ‘ -- - | | — 10x- 74 O18 S. <6 
| "12 x4 x4 x-72 
1750 54 Rider Plate 
—_--—_————-| ———— ——— ae pm ! \ —s 10x "84 ere eS 
1920 o4 Rider Plate 
ae (Pees 0 11 X-84 
7 bauer, = |— = 
2100 54 | 
SE ee ee a 
2290 54 | 


897 


DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, TABLE 16 
CHANNELS or ANGLES. (Concluded. ) 
DEPTH OF BEAMS. 
VALUES OF | Thickness Se ee eae |) ee 
PT PL Ei a a ee ee PR. Os ee LP oa oe 
100 Shen aed SIZE AND TYPE OF GIRDER. 
| Double Channels. Double Anglos. Doable Channels. | Double Angles. Double Channels. Double Angles. | Double Channels. Double Angles. 
Inch. | Inches. Inches. rs te . Inches. 2 hl Inches. SH Se : Tuches. Inches. 
190 34 | 5 X4 X-30 4X4 X30) 
220 34 | 5 x4 X-36 5 x4 X-30 
260 34 | 6 X4 X-36 5 X4 X-36 
300 40 | 6 x4 x-40 6 X4 X-36 
350 40 | 6 X4 X-44 6 X4 x-40 
400 “40 6 x4 X-50 6 xX4 xX-44) 6 x4 x-40 
460 | -40 7X3 X 3x 886 x4 X-54 6 X4 X-50 6 X4 X-44 6 X4 X-4 
520 | “44 7 x 8h x33 x 4016 x4 x64 7 X83 x3 ae x4 X-54 6 x4 x-50) 6 x4 X-4 
580 | -44 74 x34 X34 x 1216) x44 x- 60) 7 % 95X85 X 406 X4 X-64 7 X38 X3 X-3816 X4 X-54 6 X4 X+5 
{ ca eee ee ee OS Oe i ee 2 eee eS ee 
650 44 | 8 x3}x3hx “46/64 x 44 x. “64 THX 84x84 x 4216} X 45x: 60| 7 X84x3}x-4016 x4 xX-64| 7 x8 X83 X-B816 X4 X-5 
730 44 #19 x 3} X 3} x -4616 X6 x: 64 8 x84 x Bh X 46164 x 44 x-64| 74 x 84 x 34 x -42/64 x 44 X-60| 7 x34x34x-40/16 <4 X-6 
810 44 #19 RaEXBEX: “6016 x6 X-74/ 9 x3}x3} x-46/6 X6 X-64| 8 X34 x34 x-46/65 x 44x -64| 74 x 34 x 34 x -42165 X45 x -6 
900 | -50 10 x BbxB4 x: 60/7 x7 X-70| 9 X84X3}X-601I6 x6 x-74! 9 x Bh XB} X45 6 X6 X-64) 8 x3}x3}x- “46/63 x 44 x -6 
990 | 50 jl x84 x 35-607 x7 x-80110 34x34 x-60/7 70} 9 X34x34x-6016 X6 X-74| 9 xX84X3hXx-466 X6 X-6 
1090 50/12 X84x3hx-60/7 x7 x-90/11 x3} 34x -60/7 . ‘60/7 X7 X-70) 9 x8hx384Xx-60/6 x6 xX: 
1200 50 [12 x4 XK4 X64 12 x3}x3kx-60/7 : 60/7 X7 X-80)10 x85x84X-60/7 X7 X-7 
trade | 12 x8$x3hx-60o, «SY ie 
1320 “50 Rider Plate | \l2 x4 X4 X-64 12 X34x8hxX-60/7 x7 X-90)11 x84X3}X-60/7 x7 X-80 
8 X-60 
12 x34x34x-70| sds BX B4X-60 
1450 “50 Rider Plate Rider Plate 12 x84x34x-60I7 x7 x-90 
8x70 8 X-60 4 a 2 i a 
12 x4 X4 X-70 12 x3}x34 x-70 
1590 “50 Rider Plate | Rider Plate Rider Plate 12 x4 X4 X-64 
=. __ 9x70 | 8 x-70 —_|__—8 * 60 ae = 
| 12 x4 x4 X-72 12 x4 x4 <7 12 x34x3}x-70 12 x34x35x-60 
1750 “54 Rider Plate | Rider Plate ! Rider Plate | Rider Plate 
24! j ‘10X-74 9 x-70 | | 8 X-70 fl 8 Xx -60 
12 X4 X4 X-74 a x4 X4 X-72 12 x4 x4 X-70 12 x3}x3}x-70 
1920-54 | Rider Plate Rider Plate | | Rider Plate Rider Plate 
: ie et See |__ 10-74 SS ee 
| | : 12 x4 x4 x-72 2 x4 x4 X72 
2100 +54 | | Rider Plate | Rider Plate | 
<i. | 11X-74 | 10 X-+70 
2 ae | | B x4 X4 X-72 
2290 | “54 Rider Plate 
| 11 X-8z 


L1oyp’s REGISTER OF SHipPine, Lonpon.—13th July, 1922. 
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DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, 
BULB ANGLE FACE BARS. 


13 X -40 


9 x8 X48 ccs xX -44 
9 x8 x8) 9x x 44 


oh x 3hx “52 | 9b xh x4 “46 


104 x 84 x 54 bx hx +52 


114 x 34 x -66 u x BEX 60 


84X38 xX-48f12 x3hx-64 


9 x8 x50) 8bxs > Xx +48 


ob xByx 52 9 x8 X-52| 


11 x3hx-60 ) 10h x5 54) hx ab: 52, 


DEPTH AND THICKNESS OF GIRDER. 


Inches. 
14 X -42 


Inches. 
15 X +42 


7X3 X-42 


| 
i it x 46 | 
=} 


Thx x x44 


84X38 X44 


9 X3 X-50 


8}x3 x “44 


9 X38 X-48) 


| 74x38 x] 7 X83 X-38| 


Inches, 


16 X -44 


6 X3 X-38 


ebxs x +40 


7 X38 xX-42 


7hxs 


X +44 


o| 54 x3 x: 26 


Inches. 


17 X +44 


Inches, 


5 X38 x84 
55X38 x-84 


6 X38 X-36 


x42 hx x -86 


dt 6 X38 X-40 


| % 


84 x3 X44 


18 X -46 


TABLE 17 


(See Continuation.) 


Inches, 
19 X-46 


10) bx: x: 36 


X44 | 7 X83 x +40 | 


| 7 


50 104 x 8} x- 54 94 x8} x5 52 


114 x 34x 86 10} x34 x: 56 


9 


x3 


95x 85%°5i 52 


x +50 | 


Thx x +46 


| 
abxs 6! 


xX +4 


64X3 X38) 


Inches. 
20 X48 


= x3 X-42 


la ea “x-50| 9X8 x-46) 


12 x3}x-64 114 xB} x-58 


2) 8x8 4812 x34 X-66 


10h x8 x 54 BAX 35% “D4 


9 X3 X-52) SERS x -50 


11 Xb x 62. 10} x 3} x “56 


6| 9}x3}x -56| oh xh “50 


12 x8) x-66 11h xah x02 


LR bh bb 70 


DOUBLE BULB ANGLES 


11 X34x-54! 10} xa) x5 152 | 


10} x 84 X +56 


1l X3}X-64 


12 x3}X-68 


9 X3 xX-48 


9 x 9h x “54 | 


~{—— 


9 X38 X-54 


ob x3} x “54 


8 X3 X-44) 


X3 X-46 


10} x 3} x-58 lac lo fight Los 541 


itp 
‘10 


119 x8} x: 6211 


11 las 58 1 


12 x3}x-70 


9 x3 X-50 BExS X48 1 


12 X8}X-60'11 x3}x-60 


10 


Siaveseetient= 


12 heh 12 ‘cam-64 


11 Se Fe “62 


12 X34x-62 


| 
10 0 X8bx-58 


} 
— 


0 xX34x-48 | 


pet | Bhx-62 


1104 x 34 x -58 


12 » x8} x-66 


XBRX 58 10 5S X 52 9 84 x. 52) 9 XB X-50 


114 X 34 x -64 


7 xah x5 “56 | obxah x 


2 9bxabx-02 


12 x Bh x7 74 


a Se = 


12 x 34% “66 


114 x3): “62/11 X34X-58 


10} x 34x 56 | 


112 x9hx -68 ups “64 


11 «94% 60 


» x8}: 68 


11} x2) x: 64 


5 9 icibik= 


11 x3} “56 


x 8g x-65 “62 


2 x 3} X-72 


12 R. xRb x 68 


12 2 x4 x! 74 


xX 34 x -62 


12 x 34 x -68 
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DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, TABLE l7 
BULB ANGLE FACE BARS. (See Continuation.) 


DEPTH AND THICKNESS OF GIRDER. 


VALUES OF | 
S’ x x B x H Inches. Inches. Inches. Inches. Inches, Inches. Inches, Inches. 
100 | 21x-48 22 X-48 23X50 24K BO 25 X +50 26 X +52 27 X-52 28 +54 
Saar ae ae | Sd = nae CERES Rend: Caan 
190 A 
— ———— ar seueaees ' - — | $$$ $$ ________ | 
220 
———| = : = me = 
260 || | 
= See ae a —_" 
300 | | 
350 | | 
ee = <3 — = { 7 caer - 
= 
400 ie | 
ee 4 oa =! - = ee - < 
460 | = 5h X +36 | 
roe! — a Saas: —— — i ’ zs we naire en a 
b 
520 rie 6 X38 x-42 5hxs X36 | 
=. -|8 ch fe BES AEE Ss ee ee Seas & Jf 
580 Bi 7 x8 x-46 si lel X-42 | 6 X83 X38) 54X83 X-34 | | | 
650 8 X83 X-48| 74X38 X-44] 7 x8 x42 | 65X3 X-40 obxa > X36 | 
a — = pameet Ske —— od | —— —————_— |- ——_ | —____-——_— st wre < 
730 || 9 X8 x-52| 8hxB x-50| 8 XB X46) 7X3 X44) 7 XB a 6 x3 % 88 | 54x38 x BA | 
$$$ i -_—--_-- - — — ra aie —— —— — \~ a - —|-—— — _ 2 sae -——- 
810 | | 10 <4 x: 54 | 94 x34%-50 | 9 X38 X50) 8)x3 x-46 xs si 8 7X3 x-42 | hx Fl 54X83 X-36 
900 | 11 x34 x-60 10h x 3h X-36 94 X84X-56 | 9kx3hx-50) 8hX3 x52 | 8 XB X-48 | Thx X44 64X38 X-44 
| re | aes he 78 SAE RES patos | ae 
990 y| 12 x8hx-66 | 12x85x-60 | 11 X35x-58 | 10h x 84X54 | oyxs X56 9 X3 X-54| 9 XB X48) 8 XB X48 
1090 ={|*| 9 X83 X-50| 8)X3 xX-48] 12 x35x-66 114 x 84 X-62 | ll x OL 60 109% 94x 36 10 Bee gi 52 9x8} x-50 
St ae = SS Be ER 
SS : : seal erare ne Se alias 
1200 || 9 xX8hx-b4] 9 x8 x-52| 9 x8 x8 | 2 x8}x-70 | 12 x 3} X-64 114x34x-62 11 x 8}x 58 | 10} x 34 x 54 
eee | ee - — —— | — — ~ 2 ee rm ee emg —e — —————— | eens oneniieaiaassoetion 
1820 | 10} X 34X54 | 94x35X-54 | hx 85X60 9X3 X-50_ 8k x3 x-50 | 12 x34x-68 ribald 8 | 11 84X62 
- | . eo — = — - ~ — —-= = em 
1450 |! | 11 xX8$x-60] 10 x34x-58 sith 56 9 x3}x: “54 9 ) x8 x 521 99 x8 x<-48 | 12 ey 72 2 xepK 66 
1590 | | | 114x34x-60 | 11 x 84x58 10} x3} x “56 | | 10 x9)x- ‘b4 10 X35X-50 9 8b X52 | 9 x3 x50 8x8 x +48 
a bd aa - | — —— — — 
1750 A 12 x8}X-64 | 11S XB5X-62 | 11 x3} x-58 10bx3hx-5 “56 | “104 x3} x “52  ghxapx “54 j 9b x 84x “50 | | 9 XB X52 
= ee Zz - — |-—_-_- -—— - l —_——--— ae eee —_——_——__-—- ! 
1920 P 12 x8}x-72 | 12 x8bx-66 11} x 3} x -62 | 11 x82 “62 11 x 84X-58 | 104 X 34 X-56 | Tob abx-b “52 | Ob x hx-5 “56 
————ae |b - enemas — _ ea | = a = ee 
2100 ie | | 12 x3}x-70 | 12 babial 64 | 115X35X-62 | 11 “ee 60 11 XBhx-5 56 | 10 x 94-6 “62 
_| 2 | ie inated 4 aE Sea 
a 
2290/8 | 12 x83X7 72 12 x8}x-68 | asiaciebees 66 6 | 114x384 x 62 | 11 x94 x -60 
= . - - - 7 a oD —= 
se || 
2480 | | | | 12 x34x-72 | | 12 Sassen iar 66 
Ls ee oe = : — Se re eee a = as suet 
_ | | j | | 
2690 || | | “2 x 84 X70 
= —— ~" ! == — {— _ — iopnpmuemeaiinees “ " = i —— _ — — 
2910 |! | | 
| ' i ' b =. = 
——_—-| | , | 5 ee Dees es bare —| 
3160 | | 
ar — : ees = eae . i-— — ' — bali aes ee 
3460 v | | | | | 


DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, 


400 


BULB ANGLE FACE BARS. 


DEPTH AND THICKNESS OF GIRDER. 


TABLE 17 


(Concluded. ) 


VALUES OF 
S*xBxH Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches, 
100 29 X54 30 X +56 31 X+56 32 X-56 88x-58 =| 84X58 | 85X-60 36 X-60 
meg mama ye ae te _— ee a ia - ad 
190 K 
(ESE (0) a ee SO ren re BS Paes | a re ———— 
220 | | | 
260 | 
cise a eel ee ES EE — 
| Gi | 
300 | 
350 | | | 
aes | ws - = | no ee a 
400 | | | 
+ Staab ney atom se He p.ahacatie inasacaial 
460 | 
I Ee ; ee 
520 l 
3 |_ Lae 
4 
580 g 
aN china aes = aces 
1. : BS ata 
650 3 
a — _ 
_— 
730 =|. 
Pe cm to = 
n 
810 ) 
{| |-@$=$7-— | 
900 ; | 6 X38 X38) 53x3 x-36 
——— a pecceanns eae . 
990 || Thx3 x-44| 64x38 x-44] 6 XB X40 
| oe | —$—— ee 
1090 || 9 X83 X48) 8 x3 x-48| 74X38 X-44| 7 x3 x-42| 6X3 x-38 | 54X83 X-36 
| ee ee a ee a Pe = 
1200 | | 10 x8hx-52 | 9 x8 x-54| 84X38 X52] 8 xB x-48| 7ThX3 x44 | 7 x8 x-42| 65x3 +38] 5kx3 x-36 
|, LRT EL aie EGE —_—__—— — —— 
1820 | | 11 X8x-56 | 10 x3hx-56 | 94x3hx-52 | 9 x3 x-54) 84x38 x50 | 8 X3 xX-46| 74x83 X-44] 7 x8 x-42 
(Tien Rel apa) Pe ts ta 
1450 | | 114x384 -62 | 11 x3hx-58 | 104x34X-56 | 9hx34x-56 | 9Fx3hx-50| 9 XB X50) BEX3 X48) 7TEXxB x-48 
| ee ee z = e hee as tn 
1590 V| 12 x3}x-66 | 12 x34x-60 | 11 x3hx-60 | 11 x34x-54 | 10 x34x-56 | 10 X8hXx-50| 9 X3 X-52 | 8kxB x-50 
1750 | A| 8hx3 x00 | 12 x 84x-68 | 114x3)x-66 | 114x34x-60 | 11 x3hx-58 | 105x34x-54 | 94x3hx-56 | 9h x384x-50 
) ape Re t — | pet = 
1920 iF 9)x34X-48 | 9 X3 X-50| 8x3 x60 | 12 x3}x-70 | 114 x34 x-66 | 114x35X-62 | 11 x85x-58 | 104 x384x-56 
Pe |) OE is er Ps Oar EFS HB 
2100 ‘ 10 x8hx-54| 9 x3bXx-b4| 9 x3 x-54| 9 xB x-50| 8hx3 x-5O] 12 x3}Xx-70 | 114x3}x-66 | 11h x34 x-62 
eee -——e | | | Sd 
2290 | & | 11 X8hX-56 | 10h x3hx-54 | O}x3BkX-56 | 9 xBkX-B4] 9 xB x54] 9 XB X-50| 8hxB X-50] 12 xB}Xx-70 
mc omer FS hwo (eae 1 Se ae ee ad uy. eae hs G bce aoecresincs pe 
2480 | B | 114 X3)X-62 | 11 X84X-58 | 10} x 34 x +36 104 x 34 X-52 | 94xX34X-56 | 9 x3hx-54] 9 X38 x54) 9 XB X-50 
>? er arcana Say — = 
2690 |B) 12 X3hx-66 | 115x3hX-64 | 11 x34x-62 11 x84x-58 | 10x34 x-58 | 10h x34x-54 | 9}x3hx-56 | 9 xBhX-54 
a = (1) (aa eT ie et St S es ee eee = es eee 
2910 | | | 22 X34X-74 | 12 x35 x-70 | 12 x3hx-66 | 114x3}x-64 | 11 xX3hx-62 | 11 X34X-58 | 10$x3}X-58 | 10h x84 x-54 
1 | Se | ——--} —| ——__________| —— -— | ——-—--——— _ | —-——____ 
$160 || | 12 x34x-74 | 12 x84x-68 | 12 x34x-66 | 115x34x-64 | 11 x34X-62 | 11 x34x-58 
————! | | | ae el | _ —_— _ |e. 
3460 Vv 12 x34x-70 | 12 x3}x-66 | 12 x3hx-62 
Luoyp’s ReGisTER OF Surppinc, Lonpon.—13th July, 1922. 


BREADTH 


FIRST 
OF 
LONGITUDINAL FLAT PLATE 
NUMERAL. KEEL AND 


GARBOARD 
STRAKE. 


Ex D 


Inches. 


800 35 


14000 51 


15100 j 52 


16200 58 


17400 54 


18600 55 


19800 56 


21100 57 
22400 59 


23800 60 


25200 


401 


SHELL PLATING. 
FULL SCANTLING VESSELS. 


THICKNESS OF 


THICKNESS OF SHELL PLATING. 


THICKNESS OF | ~ 
GARBOARD STRAKE 


FLAT KEEL PLATE. WITH BAR KEEL. 


From Flat Plate Keel 
or Garboard Strake 
to Upper Turn of Bilge. 


From Upper Turn of 
Bilge to Strake 
| Below Sheerstrake. 


TABLE 18 


Propeller Boss 
Plates. 


iA agla  E 


For }-Length 
Amids. 


At Ends. 


Amids. 


Inches. | Inches. Inches 


30 26 28 
28 50 


Inches. 


24 


Inches. 


28 
30 


32 


34 


36 


For }-Length 


At Ends. 


Inches. 
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SHELL PLATING. 
TABLE 19 


COMPLETE SUPERSTRUCTURE VESSELS. 
Raeeeeoapienaseaiiainisesaraacepesto ——_————$—————————————— ————————_ 0 0————_OO 


FIRST pg a THICKNESS OF THICKNESS OF te y THICKNESS OF SHELL PLATING. , 
; GARBOARD STRAKE Ses 
Exp | sian Po ee At Ends. oe At Ends. | xml. 8 iat | *siaias. i ies | bmi. 
| Inches. Inches. Inches, Inches. | -—_—Inches, Inches. Inches. Inches. Inches. | ‘Inches. 
3500 41 “44 “40 40 “38 “38 Ta iS Fee 
= ad _ — = = Sa a ae ao a = ia = re - = \ 
4200 42 “46 +42 “42 40 | “40 38 | “40 +38 , “42 
4900 is 2B 48 . a ne 44 : 40 sic “a : “38 ~ 42 “ 38 af “46 
5650 44 50 hae “46 =m “46 vi 4 : “44 7 at 44 J 40 he, “50 
6450 af 45 “= at 48 | 48 : haem & | aed | 40 ; | um | i ia Rifas 
7300 | 46 a “56 | 52 ; ee “44 Are “46 . | ee 42, > 46 - “40 | 56 
- 8200 or ie a: 58 “54 & 52 - “46 r 48 je “42 48 i ies 42 56 
9100 & 47 a 60 APA 56 ; 54 | 48 50 ee 44 ‘ 50 | 7 42 | 56 
; pane 48 az 64 | 58 / | 52 ‘ “44 52 i “42 ol 
11000 | 49 66 ict, al | “a Ty 52 | 44 60 
7 12000 ti 49 70 5 62 : | i i; 54. 46 ; “54 | 44 62 
ere : a | 
13000 | 50 72 64 | 56 48 56 | 46 64 
14000 | 51 ae 1 66 ; eee te 5a - ras ; fh 46 66 
15100 52 sie 78 : 68 i 60 at 60 7 46 70 . 
4 16200 a 53 a: 80 : 70 9 ~< “62 nm 50 62 it 48 72 
Sarin) | hb eT a ee oe Rea te ae a 
Pip tne hd Se | ed a ae ce | oe 
19800 a” 56 Oe 90 7 80 . 7 70 | } ‘ 54 68 i 50. 78 ; 
21100 57 92 8 z a3 mara a6 ar : eae - 7 Zz 80 
5 22400 59 ; 94 +84 i = | 74 | 56 7. a 52 a ae cae 
23800 60 a Ot ee tee | 9 wa 76 | 58 i. “74 > | 54 86 
iis «(or tat | ae ey Song ae Te ae | aoe 
26700 62 . 1-02 90 | . se lacks’ | 60 oo 78 a 56 : 90 
28200 os 64 : 1.06 Jas ie a 84 A 62 78 : 58 : 90 
29800 65 1-08 | 96 Pflsine: eeer 5 +86 6a - 80 “D8 m *92 
31400 ¢ 67 _ “Le canst : ana! | ee we ra + oe : — ag “94 
33000 68 ork | 1-04 a ites porte ie “a n “96 
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TOPSIDE SCANTLINGS. rapLte Z2O 


FULL SCANTLING VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
| BREADTH 10 : 
SECOND | oF | - - ea wot THICKNESSES FOR a LENGTH AMIDSHIPS. 
LONGI- 5 UPPER DECK. p a : ; [<S 
TUDINAL | — en = FLUSH DECK VESSELS. | Increase to | 
NUMERAL. | Sheer- | ar Ez Dieus TH | Pinto, Deck | Mor Ua 
"| strake ie 3} ec | ac PIL ccackci acs since + ee eee | Fiasing and |Deck Plating sheathed 
Lx(B+D)} .*"4 rai SN. OO lenas oem MoT of Stringers and Tie | sn4 Deok of Steel. | 224 and 3rd Decks | ae tomes. atheck | itamee 
Strake | eerake; | en. | ot Steel. | once | Openings. ie 
oa —_|__Sesinsor tae. | Seokiiatings /trineer Pate. | Beor'Riuag, | "inte | ioting.| Pte” | Mating | grees. ae 
Inches. | Liches. Inches. | Inches. | Inches. Inches. 1 Inches. Inches. Inches. | Inches. | Inches. | Inches. Inches. | Inches. Inches, 
1500 40 28 | -28 | 15X-30 | 10X-30 | | | 02 
aa AE PS te ena * ake Be: a Bee) Pi Ege |__| _} ire | 
2000 40 ‘30 | 30 | 15-30 | 10x-30 | | 
2500 | 41 30 | 30 | 16x-30 | 10x80 | 
———_|—-—-|+—— | — |———— ———_-——-} |———-| = 
3000 | 41 82 | 82 | 17X-80 | 10X-30 | | 
3500 41 32 | -82 | 18x-32 
4000 42 B40] +34 | 19X-82 
4500 20 X +32 
5000 21X-34 
5750 23 X34 
6500 25 X +36 
7250 27 X -36 
8000 30 X +36 
9000 32 X +38 
10000 34 X +38 
11000 38 x -40 
—_—- - Se a ] i sac eS Se a : + Sed IE se 
12000 42%-42 | 20x-42 | 42x-42 | 12x-42 | -84 | L 16 | -80 “32 
13000 44X44 | 20-44 9 42X44 14X44 | 34 | | Slate latina tila 
14000 48x-46 | 23x46 | 42x46 | 16x46 | -38 | 18 BO a 
pe 25 a. gnc C MSGR WG Eis eG en ne 0 OSE Oe CT ee © 
15000 50X-48 | 25x-48 | 44x-46 | 18x-46 | -40 [ae ee | 
16000 50X-48 | 28x-48 | 45X-48 | 20x48 | -40 | 22 | #80 34 
17000 52X50 | 32x-50 | 48X-48 | 23x48 | -40 "22 ‘BO | 34 
7 ae Genes ce ESE ik ac RE LL Le 5 ae i 
18000 55X-50 | 387 X-50 50X-50 | 28X-50 -42 “40 +22 30 “34 
oe |— a an. = bbe te aes BS — -+-——— 
19000 55x50 | 47 X-50 53 x -50 | 34X-50 | -42 40 22 32 34 
SARC. del SERRA Wel EERIE: ee x j_— a} | — | + —--| ——— ++ 
20000 RS et ae ene 42 | +40 “14 “32 | -36 
_—-—--- } ae | —----+-— - ; | —— —_— —-— eo a ast | = a5 | L. aed a =o 
21000 46 30 44 30 44 42 4 32 36 
---——-- re ae as EiDRere ARE Ses ex age ; ra 
22000 50 32 44 30 | 44 2 14 32 | -86 
Ra Soa | ~ ———__—_—- | —- j -_——— ‘ — | ——— es ——-_ —'}+—— — i at —_—- | =e ——— 
28000 D8 | +56 “52 “B4 46 300 | +44 42 14 ‘32 | 38 


24000 49 | 50 | -58 | 56 | -52 36 |  -50 30 | 44 | “44 ‘14 |__| 88 
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TOPSIDE SCANTLINGS. 20 
TABLE 
FULL SCANTLING VESSELS. (See Continuation.) 
PROPORTION OF LENGTH OF VE:-SEL TO DEPTH TO UPPER DECE. 
BREADTH ; 10 
SECOND OF THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
LONGI- | UPPBR DECK. 
TUDINAL \ | = = a SS ee 
| Strake FLUSH DECK VESSELS. | Increase to 
NUMEBAL. | Sheer- | es ea eee Bg re cog 
Mabel | ae bart ins means |Whire Fitted. | Platiae and (Deck Plating|sheathea 
Lx(B+D)} ana meee oe When One Deok is Fitved. | and Deck of Stringers and Tic | 94 Deck of Steel [iad and sed Decks Si ven | ecb riting 
Strake | Plate. strake. \ net | of Steel. having Openings, —— 
, i 7 SE Pee Pare Hearse nr se 
‘ below. | i elere: Plate aeeenaes | panes ee ~~ Plating. is oy gd pane — Pia‘iae. | a Super. ] Openings 
Inches. | Inches. | Inches. | Inches. | Inches Inches, Inches. j Inches, Inches. | Inches. | inches. | Inche-. Inches. Inches. Tuches, 
25500 | 49 | 51 | -60 | -58 ‘B40 | 40 34 46 44 14 34 | -88 
27000 | 49 | 52 | 62 | 60 | +56 42 | +56 36 -46 | -80 | -46 | -80 14 34 | -40 
28500 | 50 | 53 | -64 | -62 | -56 46 56 40 50 | +80 | Mie) ida! oe 36 | -40 
30000 | 50 | 54 | -64 | -62 58 50 +88 44 54 | -80 | -50 | 30 | -16 36 «| 42 
31500 | 50 | 55 | -66 | -64 58 54 | 56 | -80 | -54 | -80 | 16 36 | +42 
———— ees as Fee | - cates. t ea pa RE 
33000 | 50 | 56 | -66 | -64 60 58 | 60 | -B4 | 56 | 32 | +16 | -86 | 42 
a =. ee ES lees | a be a ee 7 — Le — = —-,-- as 
34500 | 50 | 57 | -68 | -66 62 62 | 60 | 88 | 60 | -34 16 38 | +44 
36000 | 50 | 58 | -68 | -66 66 64 | 60 | 42  -60 | -36 16 88 =| +44 
Ege ae ; p & a ed | | Jae id 
37500 51 59 ‘70 | -68 68 68 yey ieee | -60 “38 16 40 a 
39000 | 51 | 60 | -70 | -68 72 72 | 62 | -46 | -62 | -40 |_“18 oT aa ery FI 
40500 | 51 | 61 | -72 | -70 74 m | | 62 | -50 | 62 | -42 16 40 «| -46 
= " | & nana ae _ | eee: Pate —| oe | E 
42000 | 51 | 62 | -72 | -70 78 | -26 | 64 | -52 | -64 | -44 | -16 40 | +46 
43500 | 51 | 68 | -74 | -72 82 62 | 64 | -56 | -64 | -48 _26 42 «| +46 
45000 | 52 | 64 | -74 | -72 “84 | 84 | 66 | -58 | -66 | -50 | 16 42 46 
————— — ae == ia cvs | sae al Re le ois Se 
46500 | 52 | 65 | -74 | -72 i 66 | 62 | -66 | 52 | 16 42 | +46 
= dele ET z Sees, ae Dyas: | Piles | |e ems ead gs | i | ES 
48000 | 52 | 66 | -76 | -74 68 | 64 | -68 | -54 16 42 48 
eee ee a | ee | ide at 1 eS 
50000 | 52 | 68 | -76 | -74 | | 70 | 68 | 68 | 58 16 44 48 
52000 | 53 | 69 | -78 | -76 | 72 | -70 | -70 | -60 16 44 48 
SS eee ee Ceaets, je tres |: ra = — rf) Poe ens i | ae Freee oe teens = SEES 
54000 | 53 | 70 | -80 | -78 4 | -74 | -72 | -64 | +16 44 | -48 
a Seer ie. OP ERIS at. Mic [oss oped 
56000 | 53 | 72 | -82 | -80 76 | -76 | -74 | -66 16 46 48 
58000 | 54 | 74 | -82 | -80 ) go | -80 | -74 | -70 | 16 46 48 
60000 | 54 | 76 | -84 | -82 | 82 | -82 | -76 | -74 16 46 48 
62000 | 54 | 77 | -84 | +82 | 84 | -84 | -76 | -78 | -16 48 | -48 
64000 55 | 79 | -86 | -84 | | 86 | -86 | -80 | 80 | 16 48 48 
depniinciannaitialinia -+— = eS: oe pi (€ — —|—-— H | 
66000 | 55 | 80 | -88 | -86 | gs | -88 | -84 | -84 | -16 48 | -48 
Tks oa tM xe oe ree Ps | ee 
68000 | 56 | 81 | -88 | -86 90 | -90 | -86 | -86 16 48 | -48 
70000 56 83 -90 88 | | 94 94 | -90 ‘90 | 16 50 50 


335t 


406 


TOPSIDE SCANTLINGS. taBLE BO 
FULL SCANTLING VESSELS. (See Continuation.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


BREADTH re - a FF z : 22 pa Be sae 
SECOND oF ‘THICKNESSES TOR 4 LENGTH AMIDSHIPS. 
LONGI- | UPPER DECK. 
od anced @ a wdks "sss LUSH DECK VESSELS, - J a __| imarense to | 
| aati so] Sheer-| below | , ae | When Two I Deeks — eae I ye Plate, Deok | ee teen 
Lx(B+D) SS wine | strake. ies | When one Deck ts witted. 2n4 Deck of —. and tad Desk of Steck [terns hol “er 
Sealy trtagee vias | Bestar? | sernger Pat.) Relea [Sune | Dt, SEINE | eit | cents, 
me | ray Inches. ue | ee. a Inches. + ee = Inebes. ‘fool is | Inches, Josie | Inches. Inches. 
1500 40 | 80 | 30 | 15x-30 10X-30 | 02 
2000 40 ae 30 “30 . 16 X +30 10x: 30 | : | ae Cie 02 ¢ ; 
2500 | 41 | x 32 | -32 | 17x-32 | 10x-32 | | ee i | Se Rites 
3000 4 a | | ee | 2) | asx-se | toxse | Of | | Ike sce 
3500 | 4 | 4 32 | 19x-32 _10x-82 fel 2 ae] | ; ei 
ie ale alr eh pe | | | | ae mle 
asoo| 42 | | -s6-| 36 | aex-sa | ioxoe} | | | | 1) TT 
T5000 | 43 | | 38 | 38 | 24x-36 | 10 X-36 | i wa | hs Te 02 | é 
5750 | 43 ; +38 38 26 X36 | yh 36 a | | “102 
6500 | 44 “40 | -40 | 9gx-g6 | 12x 36 i aij 2 ik | 04 
7250 | 44 ~ [40 \-40 | 30x-36 | 18x: “36 En 1 je] -— wc 
go0o | 44 (42 | 42 | gax-38 | 14x 38 2 | ‘a a | ik i. 
9000 | 45 | | 44 | 42 | g5x-40 | 15x-40 | to: | if | 10 =; 6 
10000 | 45 | 45 7a 42 | 38x-40 | 16X-40 | reo 24 | a f uk. | 30 
“oo | 45 | 45 | 46 | te | aoxede | 18x42 oh, | | | 16 | -80 
"12000 46 | 45 48 46 | 44x44 20X44 | 1 xd | exes (ae | sell | as | 30 
13000 | 46 % | 48 | 47 X-46 20x46 43x. 44 | 19X44 44 | “36 zs Wye | 12? 30. ® 
14000 46 | 45 | 52 | 48 | 50x48 | 25x48 | 45X-46 | gax4e | 38; | | | 20 if 30 
“15000 | 47 | 45 | 52 “48 | 58X48 | $2 x48 47x48 | 26x48 | 38] | | 5] 20 E 30 
| 16000 | 47 | 45 | 54 | -50 | 55x50 | 89x-50 50x50 | 28x-50 | 40 | howl ol ew 
17000 | 47 | 45 | 52 | 50 | 44 | 30 | 40° i) +40 _f of) tT Ge Tey 
~ysoo0 | 48 | 45 | 36 | 52 | 48 a we eee le ees 
19000 | 48 | 46 | de | oe | Mort ae 46 =| 80 ’ 42 | 40 i |e 
eee ee ee ee ee ee eee 
91000 | «48 | 47 | 58 | Tae Saar”: 2 | | 30] 42! -30| 4 | 32 
22000 48 | 48 58 we | 52 | 42 . “52 ee: [ae 30 | -42 30 14 34 E 
| 


BREADTH a a. =. 2 —_ = a — ee 

SECOND oF THICKNESSES FOR 4 LENGTH AMIDSHIPS. 

LOMG~ fe ' : md _ i ~ UPPER DECK. a i 
TUDINAL ———— "r 2S See dp - ee Se = 
NUMERAL. | gneer- strake FLUSH DECK VESSELS. = at Tuerease to 

ages Stringer | et) keg k is Fitted. ® ich tsi a - Miare fitted. | Flatigg and | erehin Line 
kt DY ce et snd a | When One Deck ts 2nd eS ee and | ena Deck of Steel. | 224 gor pe for ba) pat 

| below. mart | if z decide: Pat. pee Salis asides Plate. | Pook Pato. “Plate. “mite. ane a es | 1G. 

Inches, | Inches, | Inches. | Inches. Inches. Inches. Inches. | Inches. | Inches, | Inches. | Inches, | Inches. | Tuches. | Inches 

25500 | 49 | 51 | -64 | -60 58 50 58 | 42 56) 82 St 30d 34 

27000 | 49 | 52 | -66 2 an eee “60 | 48 60-84 | 60 30 2 [Qe 
mor fu [ owe] ww | # | « [=| = «fa, ww 
30000 | 50 | 54 | -68 | -64 62 | +62 62 | «BA | 62 | 40 | 62 | 86 | «16 36 
“misty | oo | 36 |r |e |e Pte | 7 62 | 44 62 | 40) 16 | -38 
33000 | 50 | 56 | -70 66 ae es | 64 | -4e | -64 42 16 38 
34500 | 50 | 57 |-72 | -68 | -72 | 70 | 64 | 50 | -64 | -46 | -16 38 
36000 30. | 58 | -74 | -68 | +74 ae ' a ; 66 my 66 48 16 pd 4 
37500 | 51 | 59 | -74 | 68 76 | 16 ‘| | .66.} 58} -66.| -38.| 16 40 
39000 51 60 | «76 | -70 2 | 2 | | | 68 | 80 68 iad OM oH 

40500 | 51 | ie eo ee ie ee ee A 68 | -e4 | 68 | -58 | -16 40 
~ 49000 | 51 | 62 | -78 | -72 86 | a ip eee oe | 66 i 70 | 60-16 42 

43500 | 51 | 68 | 80 | -74 | 88 | 88 Pia 72 | 68 | -70 | 64 16 | 42 

asooo [oe | ae fos [ve [ae [oe [| a oe | ee |e 

46500 | 52 | 65 | -s2 | -76 | | | 76| -76 | -72 | -70 | 16 42 

49000 52 66 | 84 | -78 aw ‘aren “| 8. | 78 | va | | ae | ae 

50000 | 52 | 68 | -s4 | -80 | "a we iF #2 | 82 | -76 | 76 | 16 Me 
52000 | ss | eo | 86 | -80 | |  ¥ : 84 | 84-78 | -78 116 “44 
5400083 | 70 | eg | go | \ i =a 86 | -86 | -80 | 80) 16 | 44 
~ 56000 | 53 2 | .99 -. “a ah ae a | as 88 +82 782 16 “46 
“58000 | 54 | 74 90-84 os ee 3 90 | -90 | ga | -g4 | -16 46 

eo000 | c4 | ze | 2 || | |. ‘| 94 | -94 | 26 | 86) 16 -46 

62000 54 | 77 | 92 | 86 7 | re | 96 | 96 +90 | 90 +18 48 
| g4o00 | 55 | 79 | -94 | -8g , eas a ~ {goo }a00 | -92 | -92 | -18 |. -48 

66000 | 55 | 80 | -96 | -90 ; are Gree | 108 ‘ot | -96 | -96 18 | +48 

68000 | 56 | al 96 ae | on. OF / | aoe [aos | 98 | 98 | 18 |) 48 
70000 | 56 | s3'|-98 | -92 |  #4| |_| qao | ato | 102 [102 | -18 | _-50 
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TOPSIDE SCANTLINGS. 


BULLE 


SCANTLING 


VESSELS, 


taste 20 


(See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


11 
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TOPSIDE SCANTLINGS. 
FULL SCANTLING VESSELS. 


TABLE 20 


(See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
12 


THICKNESSES FOR 4 LENGTH AMIDSHIPS. 


SECOND 
LONGI- 
TUDINAL 


UPPER DECK. 


| Increase to | 
| Stringer 


Btrake FLUSH DECK VESSELS. 


NUMERAL. 


Sheer- 
strake Stringer 


Stringer Plate. 


| 


When One Deok is Fitted. — 


Tie Plates and | 
Deck Plating. 


When Two Decks are Fitted. 


2nd Deck of Stringers and 
Tie Plates. 


| Stringer Plate. 


|When Three Decks 


are Fitted. 


| Pe de ae 
2nd Deck of Steel. 2nd and 3rd Deo 


Tie Plates and | Stringer 
P 


Deck Plating. 


late. 


16 X 30 


Inches. 


17 X +30 


Inches. 


Inches. 


Inches, 


Inches, 


Deck 
Plating. 


Inches. 


of Steel. 


Stringer 


Plate. 


Inches. 


Deck 
Plating. 


Inches, 


Plate, Deck 
Plating and 
Tie Plates 
for Vessels 


for Un- 
Deck Plating|sheathed 
within Line 


structures, 


Inches. 


Inches, 


18 X -32 


19 X -32 


21 X-34 


23 X +34 


25 X -36 


27 X -36 


29 X -36 


31x -38 


33 X-38 


36 X +38 


38 x -40 


40 x -40 


13000 


14000 


46 


46 


42 x -42 


44X-44 


42 X44 17 X +44 


47 X-48 


44 X -44 19 X -44 : 


50 X -50 


46 X-46 24X46 


15000 


47 


54 X -50 


48 X-48 26 x -48 


16000 
17000 


18000 


19000 
20000 


47 


58 X -50 


28 X -50 


39 X50 52 X-50 


21000 


SECOND 
LONGI- 
TUDINAL 
NUMERAL, 


Lx (B+D) 


25500 
27000 
28500 
30000 
3 1500 
33000 
34500 
36000 
37500 
40500 
42000 
43500 
45000 
46500 


50000 


52000 


54000 


56000 | 


58000 


60000 


62000 


39000 


| Sheer- 


BREADTH 
OF 


strake 
and 
Strake | 


| Stringer 
| strake. 


Plate. 


| below. 


i 
| Incher, 


51 


Inches, 


49 


Inches. 


68 


Sheer- 


———— | —_— 


TOPSIDE SCANTLINGS. 
FULL SCANTLING VESSELS. 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
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THICKNESSES FOR 4 LENGTH AMIDSHIPS. 


TABLE 20 


(See Continuation. ) 


UPPER DECK. 


FLUSH DECK VESSELS. 


Increase to } 
SS Re 
When Three Decks, Plate, Deck 
es are Fitted. 


| nd Deck of Stringers and land and 
i Tie Plates. 2nd Deck of Steel. \ 


Deck Plating. 


Strake | 


below When Two Decks are Fitted. 


a When One Deck is Fitted. = eee 
Sheer 3rd Decks) 


of Steel. 


Vessels 
having 
SSeS OSS | 100 per Cent. 
Stringer} Deck | Stringer Deck |  guper- 
Plate. | Plating.| Plate. | Plating. structures. 


strake, 


= 


oo 


| Stringer Plate.| Deck Plating. | Stringer Plate. 


= ————— EE — == haw a = — 


Inches. Inches. Taches. 
62 : 


Inches. | 


+62 


Inches. 
-60 


Inches. Inches. 


36 


Touches. | Inches. 


58 36 


‘Tie Plates for) within Line 


—— 
Minimu 
for Un- 


| Plating and |Deck Plating|sheathed 


Deck 
Plating 
abreast 

Deck 


of Deck 
Openings. 


Openings 


Inches. | Tnehes, 


| +38 


| 1-00 


| 1-04 


| 1-10 | 1-10 | 


| 114 


114 | 1-04 | 1-04 


(1-18 | 1-18 | 1-08 | 1-08 | 


1-22 | 1-12 | 1-12 | 2 
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TABLE 20 


TOPSIDE SCANTLINGS. 


FULL SCANTLING’ VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH ar 138 a2 
SECOND or THICKNESSES FOR 4 LENGTH AMIDSHIPS. : 
LONGI- UPPER “DECK. 
ees te ng, AE ee ee |"Seringer aint 
a mao Pata Shee Nee I as "area Decks are Fittod. [iaen Sap Decie Plaine and | Deck Plating sheathea 
Lx(B+D) ae at trake pest When One Deck is Fitted. 95 ane a and Tie | o.4 peck of Steel. [204 & and 3rd Decks for Verses cars Plating 
ai SSS Es ee ed Ce openings 
a é eureg Take Inches Tuches fe ea, Inches. Tite / saiial - af Inches, | ceil Inches, pare Inches. . - Inches. 
1500 | 40 | 82 | 82 | 19x-80 | 10x-80 al ome is kee = t) 02 | 
2000 | 40 | | B34 | 82 | 20x82 | 10x-32 at ae 4 me Dll ‘Sool eee he. ayes os 
2500 41 | 84 | +82 22x-32 | 10x32 |} 02 | rc 
~~ gooo | 41 | | -86 | -84 | gax-aa | 10x-34 | Cs eo “te 4 -02 
3500 a | | 36 | o4 | oax-sa | 10x-34 | + ; | | 02 
4000 | 42 | 38 | 86 | 26x-36 | 10x-36 7 We | | 02 | we 
4500 42 40 | -86 | 28x-36 | 10x-86 } : ; | i} me 7 oess 
5000 43 c | 42 | 98 | 90x38 | 11x-38 , ae i | ¢ ie ae abe °) 
5750 | 48 | | 49 | -88 82x 38 | 12x-38 02 
6500 aa | | 44 | -40 | sax-ao | 18x40 = | | +04 | ) 
7250 | 44 44 | 42 | 36x-40 | 14-40) | r 06 
~~ g000 44 tae ta 39x-40 | 15x40 | : pi Y wef “tt 
9000 45 : 48 44) 41x-42 | 16-42 o 7. | 10 fia y 
10000 yi igx-44 | -, ren re. 
11000 20x46 z= TP we im | ig ap 
12000 92 x -46 42x44 ; 18x 44 “40 rm 18 30 
13000 23 x-48 44 X44 21-44 40 s | as fs +80 32 
14000 ~ 30X-50 46 x46 85x46 | 42 Zi 20 | 80 “32 
15000 | s3x-50 | 49x-48 | Q9x-48 | -42 | | +20 32 
16000 aon 2b 42 30 42 | mle FP 1 | se | Be 
7000 | av | 43 wz | 30 | 4a 2 os re a 34 “at 
18000 48 | 45 | 64 | -56 52 2 | 48 | 80 | 44 | 80 | “42 | 14 34 
19000 | 48 | 46 66 | 58 56 Pe ot | 30 =| +46 | -80 | 44 Fool 4 34 | 38 
20000 | 48 | as | -68 58 | +60 36 i; > 32 60 | “80 4s | 30 | 16 | 36 | 
21000 48 “a7 | 70 60 62 Pa 84 | BA | 30 | 52. 30 | 16 | 36 | “86 
22000 | 48 | 4s | 72 | -e2 | 62 | -42 2 | se =| 58 | 80 | -08 30 | 16 | 38 | +88 
| 
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TOPSIDE SCANTLINGS. TABLE 20 
FULL SCANTLING VESSELS. (See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


13 


BREADTH 
SECOND or = THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
LONGI- Te ole 7 a ee wake aa UPPER DECK. 
TUDINAL | — ied er a sss BLUSH DECK VESSELS. | Tnerense pe bench 
: | = = ——— — —EE ss —— = nger 
a cll Press eley SP Haren womecke pre-wired ee eamoaes Piae, Deck Deck Plating stor Ua 
stra, | Stri ———— —— — -—— —_- —- —— a d ea! 
Lx (B 4 D) — eae. strake. | Sheer- | When One Deck ts Fitted. gnd Deck of Stringers and Tie | ent eck or neal: ana and ra Decks for Vesvels vor Deck 
Vidoes strake. | Pap 2 | 2 bore See 2 Ue DORs Fee es | aving penings. 
sents Strin | | Stringer| Deck | Stringer Deck ioe donee 
ringer ut Hd Deck Plating. | Stringer Plate. | Deck Plating. | Plate. | Plating.) Plate. | Plating. | Strnntnnes 
-_ = — Sse ie —_ = a = ite —— —— aaa — — 
Inches. | Inches. | Inches. | Inches. | Inches, Inches. Inches. Inches. | Inches. | Inches. | Inches Inches. | Inches, | Inches. 
25500 | 49 | 51 ‘78 | 66 | -68 “52 -68 “46 66 | -88 | -64 | -86 | -20 +38 
are ee ——— | aS ED | te ke | ah ee ot Se ee eee ae CESS «LE 
27000 | 49 | 52 | -80 | 68 | -70 | +56 70 | 52 68 | -40 | -68 | -38 | -20 40 
ae | a ee een, a ae) eee — - ne 2, a ee eee ee 
28500 50 53 82 | -68 | ‘7 60 70 | 58 68 | -44 70 42 20 40 
30000 | 50 | 54 | -84 | -79 | 72 66 2 «| 2 72 | -46 | -72 | -44 22 40 
; } == ee ae Re — = ee ee =: — - 
31500 | 50 | 55 86 74 | 76 70 74 | -50 || -74 46 22 42 
| — a —t = a — pe aad ee Ve aa tea Pineal = <3. 
33000 50 56 88 | -74 | 78 74 76 54. | 76 50 +22 42 
Lae eee —— = _| =e ee = =a — = - 
34500 | 50 | 57 | -90 | -76 | +80 | +78 78 | 58 | -78 | -54 | -22 42 
ch ener “| eee boeale ee ee ee fe, pee Piece Ne es 
36000 50 | 58 92 78 82 “80 | “80 62 | -78 58 | +24 42 
37500 51 | 59 | -92 80 g0 | -64 | -80 62 24 44 
cers el few exe : ets = —_ ee sea ees | - | - 
39000 51 60 94 | -82 | | | 84 | -68 | -84 | -64 | = -24 “44 
40500 | 51 | 61 96 | +82 | 84 | -70 | -84 | -66 24 44 
SS ——— = wes, oe ie ae z= = —— “I — — 
42000 | 51 62 98 82 “86 72 || -86 68 | +24 46 
43500 | 51 | 63 | 1-00 | -84 | | ss | -76 | -88 | -72 | -24 46 
45000 52 64 | 1:02 | -86 | 90 80 | -90 74 24 46 
a =a | } | 
=— = | SS ance |= = = Sse — =| —l| 
46500 | 52 | 65 | 1-02 | +88 “92 82 | -92 | -76 | -24 46 
= ial Sea aes Ss | ee | es =| a 
48000 | 52 | 66 | 1-04 | -90 | | | | 92 | -84 | -92 | -80 | 24 48 
——————_—|-——— | ——_ |__| - ————} -- --—__|-— - | — | —— -- — 
50000 52 | 68 | 1:06 | -92 | | | | *96 | 88 | -94 | -82 | -24 48 
52000 538 69 | 1-08 | -92 98 | -92 | 96 84 24 48 
54000 | 53 | 70 | 1-10 | -94 | 1-00 | -96 | -98 | -88 | -24 48 
56000 | 53 | 72 | 1-129 | -96 | | | | | 1-02 | 1-00 | 1-00 | -92 | -24 48 
aS: ae OF ne —— a | ; | i othe eee auras |e oa. F a ‘i aes a 
58000 54 74 11-14 | -96 | 1:04 | 1:04 | 1:02 | -96 +24 “50 . 
a - = SS Bes a San te re a - ——————n f —— | <-> 
60000 | 54 | 76 | 1-16 | -98 | 1-08 | 1:08 | 1-06 | 1-00 | +24 | 50 
62000 54 | 77 | 1-16 | 1-00 | ; | 1-12 | 1-12 | 1-10 | 1-04 +24 “50 
64000 | 55 | 79 | 1-18 | 1-02 \ 1:16 | 1-16 | 1-14 | 1-08 | “24 “50 
i — SS | | i wii — 
d ct Sue Genes a Ir 3 a - salir i i | 
66000 55 | 80 | 1-20 | 1-04 | 1-20 | 1-20 | 1:18 | 1-12 | +24 “50 
68000 | 56 | 81 | 1-22 | 1-06 | | | 192°] 1-16 | +24 50 
—$—$—_j—_|_—__|— ——__} | es | -I = | : 
| 


70000 | 
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TOPSIDE SCANTLINGS. 
FULL SCANTLING’ VESSELS. 


TABLE BO 


(See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DEOK. 


SECOND 
LONGI- 
TUDINAL 
NUMERAL. 


come 


Sheer- 
strake 
and 
Strake 
below, 


Plate. 


13} 


THICKNESSES FOR 4 LENGTH AMIDSHIPS. 


Thebes. | 
40 


Inches. Inches, | Inches. 


UPPER DECK. 
FLUSH DECK VESSELS. 


Stringer | 


| Sheer- | below | 
Stringer | strake. | Sheer- 


When One Deck is 


| 


‘Tie Plates | 


and Deck i 


} 
Inches. | 


20 X +30 


22 x -32 


24 X +32 


| 26x: a 


Plating | 


Inches. | 


10 X30. 


10 X +32) 


10 X-32 


10x at 


| gnd Deok of Stringers 


| When Three Decks Plate, 
] are Fitted. Plating and 


ae ere ME | 
2nd Deck of Steel. | ; 2nd and sed Decks} for Vessels 


When Two Decks are Fitted. 


and Tie Plates. 


Tie Plates 
and Deck 
Plating. 


having 
Deck 100 per Cent. 


Super- j 
Plating structures. | 


Stringer Deck | 8t: 
Plate. Plating. 


Stringer tringer 
Plate. Plate. 


Tnehes. 


*O2 


Inches. Inches. Inches. | Inches, \ Inches. | Inches. 


THICKNESSES 
AT ENDS. 


for Un- 

Deck Plating sheathed | 

within Line 
of Deck 


Openings. 


Inches 


Plating \| Deck, also 
abreast | 


Openings | 


Inches, | Inches. 


Minimum) Stringer 


Plates at 
Ends of 
Upper 


hickness 
of Tie 
Plates at 
Ends. 


Plating 
| at Ends, 


| Inches. 


45 | +52 


Ee 


45-54 


46 | 44-46 18x-46 | 


-48 |44X-48|20X-48| 


| 


45 | -56 | -50 146-48 


22 X +48 
rt iaeae 


45 


“58 


ae ius 


50 |48X-48| 24 x-48 


j42 x -44 18 X-44 


40 


150 X-48/30X-48| -42 


23 X -32 


| 25X84 


26 X-34 | 


+32 


+32 


30 x- a 


81X34 


hal 
36 
“38 


| 32x- “86 


|29x- 38 


“| 35x 38 | 


The thicknesses of the Sheerstrake and of the Strake ie the Sheersatrake at the ends of the aa may be the same as the thickness 
of the side plating at the ends of the vessel. 
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TOPSIDE SCANTLINGS. TaBLe 2O 
FULL SCANTLING VESSELS. (Concluded. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH a wot ee ae 7 a bi ee ae a _| THICKNESSES 
SECOND or THICKNESSES FOR 4 LENGTH AMIDSHIPS. | AT ENDS. 
LONGI- | 'n—efwtc =— ee ra UPPER DECK. er Om) ain 
TUDINAL ai 7 x “VESSELS. = Hiei Ss 
Fagin | ae | Strake | 2S FLUSH DECK VESSELS. | : aia : sintnan, stringer 
a one es Bheer- | below Se ine i When Two Decks are Fitted. | es eats eae Pinto - Deck Plating oheat hed Ends of acy 
|strake.| Sheer- Fitted. |, @nd Deck of Stri \ | Tie Plates | within Line eo pper 
Lx(B+D) soe | Fst fl ecang | me min mavens | AA Dek of tanh [APA retoets | Everett | ocmosk, | Fisting | Phickness | pete, 
below. | Stringer Deck | Stringer | Deck Stringer] Deck |Stringer| Deck | 70h pez cent ouvie Plates at | 2 Ends. 
| Plate. Plating. | Plate. Plating. Plate. | Plating | Plate. Plating. | at: Ee. p Ends. 

{ ; ee "Inches, | Inches. Thats. Birronen, Inches. | Inches. Inches. ed Inches, irtaohes. “Inohes, 7 Inches. . Inches. Inches, | Inches. Inches. 
25500 | 49 | 51 -82| 68] -7¢ 52 70 | +48 68 | -88 | -68 | -36 | -20 38 38 © 86X-40| +32 
= ees . S| — / tk a ae PS eS Oe ee Si. 2 a — |——-— = ining 6 | ee 
27000 | 49 | 52 | -84| -70 | .72 56 | +72 52 72 | -40 | -72 | -88 | -20 40 ‘40 | 87x-40| -82 
28500 | 50 | 58 -86 | 72| -74 | 60 | -74 | -58 | -72 | -44 +72 | -42 }  -20 40 | 40 | 87x-40) +82 

30000 | 50 | 54 | -88| -74| -76 66 | 76 62 ‘76 | -46 ‘76 (37 x-40 
- —— See ee ee es = 2 SS SSS 
31500 50 | 55 | 90) -76| -78 70 | 78 | -50 | -78 38 x -40 
ee | { = i} — — os ——E 
33000 | 50 | 56 | 92] -76| -80 74 | g0 | -54 | -80 88 X-42 
‘Vines @| Bao i ices ideal | Ee ee ee | 
34500 | 50 | 57 | -94| -78| -82 78 | g2 | -58 82 38 X-42 
36000 | 50 | 58 | -96| -80, -84 82 84 | 62  -84 39 X-42 
= SSS SESS eee ee | _ | eee = 1 —j} ____ ican 
37500 | 51 | 59 | -98| -82 | 84 | -66 | “84 89-42] -86 
39000 | 51 | 60 \1-00}| -84 | | 88 | -68 | 88 |39x-42| +86 
40500 | 51 | 61 |1-00| -s4 | gs | -72 | -88 40x-44] 36 
: ete | . Baas 
42000 | 51 | 62 |1-02| -86 90 | -74 +90 40X-44| +36 
= eed ira GE ‘ccc ica oe - ess 
43500 51 | 63 |1-04 | -88 | i 92 | -78 +92 40X-44| -86 
45000 | 52 | 64 |1-06| -90 | 94 | 82 -94 (41x-44| -36 
46500 | 52 | 65 |1-08 | -92 | 96 | -84 +96 41x44] -86 
48000 | 52 | 66 (110| -92 .98 | -86 | -98 ‘41x-44! +36 
sites Lis pace ene 2 peste, nore wit ise 
50000 | 52 | 68 |1-12| -94 } | 1-00 | -90 | 1-00 42X-46| +36 
——|—— -|——_|—_}—-|— |—— 
52000 53) 69 | 114 | -94 | 102 | -94 | 1-02 42 X46 
54000 | 53 | 70 |1-16| -96 1-04 | -98 | 1-04 42 x +46 
io -— _ J =. Sa SS SS } SS 
56000 58 | 72 |1-18] -98 | | 1-06 | 1-02 | 1-06 (43 X-46 
58000 54 | 74 |1-20 | 1-00 | \ | 1-08 1:08 | 1-08 43 X-46 
= ee es es ee eee a nat SS eae as en = 
a La || = i q 
60000 | 54 | 76 |1-22 | 1-02 | | 1612 | 112 | 1-10 43 X-46 
Sea sae a Le AR SEP Sa a, 
62000 | | | 44.X +46 
| | —— |} - eer =e ——_ || —___ 
64000 | | | 44 X48 
—_— —___—__| ————__|—_- - Spee “ = | —||— — 
66000 | | 44 X-48 
: a — = | | ; a —|]——| 
68000 | | | 45 X-48 
—— |_| |__|} —_ |__| ____|—_ ——| — SS ee 
70000 | |45X-48] +38 
| j | } | 


The thicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the vessel may be the same as the thickness 
of the side plating at the ends of the vessel. 


Luoyp’s Recister or Surppmsa Lonxpon,—17th May, 1928. 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 2 | 


(See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


10 


Maccceines BREADTH THICKNESSES FOR 4 LENGTH AMIDSHIPS. 2 
LONGI- - - —— - - — — — = _ ——_—— 
TUDINAL | “ UPPER DECK, 
NUMERAL. a - When Two eara are Fitted. When =aae Beet Decks ; i} fat 
| iu vt = *! } or Un- 
| - —| Mhecreteake. | Eiscrstrake, |  *4 Deck of Stringers ana and Deck of Steel. | «and and srd Decks ot | within tine menened 
beak 2 1B) 1 * tase ie se Steel, _ | of Deck | Plating 
pment we | Tie Plates and Stringer | Deck Stringer | Deck Mevrue ee 
below. Stringer P a Deck Plating. Plate. | Plating. Plate. Plating. Openings 
‘ ” ee NJ yi Kable Seok Inches. | Inches. Inches, } Inches. Inches. Inches, | Inches. Inches, 
12000 46 45 | +40 -40 42 X-42 12 Xx -42 “34 | | 130 +32 
— — i] a os = je Se - 7 aes | — 
13000 et eT 42 42 42X42 | 12-42 36 | +30 32 
—— aot is aaa | hs peed i= -| eee 
14000 46 | 45 “44 440 43 X-42 12 x -42 88 | “30 +32 
| | , “1 ci eee ee ee | —+____}- = AES a EO 
\ | 
15000 47 45 46 46 | 43X-42 | 13 x -42 40 | | -30 “82 
2 ae - az +4 = ae he oe | ee = | * a €0s 2} 
| | 
16000 47 ||" 5 46 46 44X-42 | 14X-42 40 | 30 34 
17000 47 45 -48 48 | 45X-44 15 X-44 -40 -30 “84 
t —_—— ee 
18000 48 45 “48 -48 | 46X-44 18 X-44 42 +38 30 *B4 
Seer ene | Sa 4 a i. Se aeiioa — = = ae So So —_ cininenthiennsireen 
19000 48 46 -50 “50 46 X-46 25 x -46 42 “40 -30 “84 
= as = eae +. See 2d 1 = 2s ‘- aS ~~ | 
20000 48 46 50 50 | 50X-48 | 27x-48 42 40 | 80 36 
nat a = a tA | Eee a = ——> a2 = = 
21000 48 47 “52 52 58 X-48 32 X-48 “44 “42 | -30 “36 
| | | 
ie : | c seas 2 phere 
22000 48 48 52 52 | 55X50 | 35X-50 eo ae & 42 “32 “86 
sects a ——|—-- _———$—$ << | —__—_—_ — = . 
23000 49 49 “54 “54 57X-50 | 40X-50 “44 “42 | “32 “38 
24000 49 5056 56 | 60X-50 | 45x-50 | 44 | 44 32 | 88 
—— meer | TH GR 5 RT 0 a -~ oro | ci an ee Stor age : - 
25500 49 51 58 58 | -48 32 | «46 “44 | 82 “38 
aed se \ SR i E. en ee oe ASL aS Bes 
| 
27000 49 | 52 58 58 |  -50 a 46 | 84 40 
ee os ——E ee 2 | a —ESE—_ Ee } = 
| | 
28500 50 53 60 60 | +52 38 | 48 46 | 84 40 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE a. 


(See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


10 


SECOND BREADTH ' - THICKNESSES FOR 4 LENGTH AMID8HIPS. 
LONGI- ~__—_—— — —_—— a Ss. sew 
OF UPPER DECK. 
TUDINAL === ee 2 :=  £ 
NUMERAL. 7 d yes Two Decks are dais | — oi a Decks Minima 
te ‘B ‘ D) Sheerstrake. | pero heat 2nd neck: St eiminnere and and. Deck of Steel. on ani ard Deeks ot "within Te Deer 
Sheer- | — J awra)-5 : 3 ating 
| Openings. abreast 
and Berke aly Stringer ates Seed Piast: gor Sa Mt a rkg | pee cures 
Inches, Inches. Inches. | Inches || ‘Inches, ——Ynehes. | ‘Inches. | Inches || Inches. | Inches. | Inches. Inches. 
42000 51 62 68 66 60 -48 || +58 40 40 46 
iL = a, eal es ees | Sees. 
ee 7 
43500 | 51 63 70 68 62 | 52 | -60 “42 “42 “46 
— - —|———_——— —|— 
| : | 
45000 52 | 64 ‘72 ‘70 ‘64 | 54 62 44 | +42 “48 
ae ae - ee ee Gee a eee nesta gee! bret 
46500 52 «| SG 74 72 66 |  -56 64 46 42 -48 
lope ls = SSS = ae 
48000 52 66 “74 “72 68 | 68 | -66 | -50 “42 +48 
nS bolt 2 Ss ~ Ss -|——— ue a 
50000 52 68 76 | 74 -70 +62 “68 “54 “44 +48 
52000 53 69 | -°76 74 | -70 66 | -68 “D6 “44 -48 
| | nee 7 ae ae : aed ee ee 
me, fe See * ca 
54000 53 70. | ©%8 76 | = 72 70 70 60 44 48 
56000 53 72 | -78 76 “74 ‘74 -70 “62 46 +48 
= ee " ——_——}| — ————= Se 
58000 54 74 | “80 -78 | -78 78 72 66 46 “48 
—— —- — eae at leas) | a a: a 
60000 54 76 “80 ‘78 +82 +82 “74 70 | +46 +48 
gaan aakiare - “gen eS a an H ‘ | pe {| a> jams | 
62000 54 17 | +82 “80 “84 84 | 76 74 | -48 “48 
| 
—! — — a. | —EE — — | - - fos — 
64000 55 79, aeSe “80 | “86 86 | -78 ‘76 | +48 -48 
— SS — =_ = — i — — - _ — _ - —_- | — 
66000 55 80 +82 -80 -90 90 “80 | “80 -48 -48 
ia He. a aaeeaen: ee Peek ES CRE See” —j..2- 
68000 56 81 82 | 80 ledsae. | go-08- f sbeRe- [ied ON ode 48 
— | ——9P— _ a = ai ae a ae SS en ee ——— a 
70000 | 56 | 82 st | 8 96 96 | +86 | 86 | +50 ‘50 
| | | ii | 
— — ie: = EE _ (~ —_— — - a ~ —|— oe \- —_|—— 
72000 56 84 86 | “84 | 1-00 1:00 | -90 90 | +50 “50 
see aes za 2 = _— = aeiiaeee ae — =e | -_——_—— 
| 
74500 | 56 86 et, 1 aee | 1-04 1-04 92 92 | 50 | +0 
77000 57 «| «88 88 | -86 1:08 | 1:08 | 96 $6. 10 -h8 “52 
a | | San F = — ae | =. “| ———— aE = wear 
79500 57 | 90 | -90 -88 | 112 «| @a-12 } 1-00 1:00 | -52 “52 
es S| ae eee - ee : |— — . |_——_—_—-|—_— 
82000 58 92 92 90 | | 1416 | a6 |} 1-04 104 | -52 | -52 
——— _ | } — ——_———_| | |— — wolf aes 
84500 59 «| «(94 94 | -92 | | 1:20 | 1-20 | 1:08 1:08 © +54 “54 
— a | pent Sos) ES ae 7 —-|-— ee |e —— Sere 
87000 | 60 | 96 Os | pa09- 4 | | | ©0412 1-12 “54 “D4 
| | | | | | | 


TOPSIDE SCANTLINGS. 
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COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE PA | 


(See Continuation. ) 


SECOND 
LONGI- 
TUDINAL 
NUMERAL. 


Lx(B+D)) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK, 


11 
BREADTH oops ‘THICKNESSES FOR 4 LENGTH AMIDSHIPS. 7 ‘ 
oF UPPER DECK. 
ates When Two Decks are Fitted. : | When Three Steel Decks faim 
= — ————————e : are Fitted. ’ SS, 
-: —| Sheerstrake. | {roortrake, | 204 Deck cae eee | 2nd Deck of Steel. Siuiietinare | wie | Deck 
Sheer- f Steel, of Deck Plating 
ola tank’ gt | Tie Plates aad y Stringer ‘Deck z i Stringer Deck BE "Perms toed rd 
below. mee | Stringer Plate. | Deck Plating. Plate. Plating. Plate. Plating. Openings 
Inches, Inches. | Inches. Inches. | Inches. Inches. Iuches. Inches. Inches. Inches, Inches. Inches. 
46 45 42 42 42 X +42 12 X +42 36 | +30 +32 
at ‘te ~~ Eta ttm re eo aes) es ) 
46 45 44 440 42X42 | 12X42 | 36 | | 30 | +82 
hae Ta = <= a rs “| = SS 
46 45 46 | +46 43 X -42 12 X-42 38 | “30 +82 
47 45 46 46 48X-42 | 18X-42 38 30 | 82 
“ts pees! ——— = Pees 
47 45 +48 48 | 44 X-44 14-44 +40 30 +82 
ue = = | > \ = 
47 45 +48 +48 | 45-44 15 X+44 -40 | +30 +34 
48 45 | “50 50 46X-46 | 18X-46 -40 | 88 30 “B4 
48 46 +50 +50 | 47 X-46 25 X -46 +42 | “40 30 *B4 
Eabesidioteeca S =| Be 3 —| 
48 46 +52 +50 | 51 X-48 27X-48 | 42 1 40 -30 *B4 
fee sae |- - o 
48 47 “52 52 «| «54X-48 82X-48 | -44 | 42 “30 “36 
Sota A ig Min ez! é i | = - —S 
48 48 +54 +52 | 57X-50 35 X +50 “44 “42 32 +36 
ee eet ae as vies NR ee = = i. k 
49 49 +56 “54 60 X -50 40 X-50 -46 “44 | +32 +36 
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TOPSIDE SCANTLINGS. raste Zl 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


11 
SECOND — — - - ae —= 
BREADTH | THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
LONGI- Ce =t~ = aE eo SS ee — —_ 
menER LT, oF | | UPPER DECK. 
NUMERAL. { | When Two Decks are Fitted. © Y) when rates steei necks aint 
___| ansersemnus, | Sm82 06 | ana Dea erpting=s 202 | seapenreroneen | iadamaeareckser 7] ORE [amas 
Lx(B+D) Bueeds| ‘ Plates. ; Steel. of Deck | Plating 
strake Stringer eee seer | oe eaece| lee 2 — ——| Openings. | abreast 
| sringer lata Deck Picins, | Singer | Bette, | SRNE | eRe 
Scania ee Bee | ses aaa = sere a Po Per 
Inches. Inches, Inches, Inches. Tnches. Inches. Inches. Inches. Inches. Inches. Inches, 
42000 | 51 62 -70 -66 | 64 | +58 62 50 | -40 
- \- —— | = — - — _ ah es ———— = — Hi - — 
48500 | 51 | 68 | “72 | +68 | | 64 | 62 |  -64 52 42 
45000 52 | «(6k «C| CTA 70 | | 66 = 64 |S 66 “5A 42 
46500 | 52 | 65 | -76 72 70 | -64 | 66 58 42 
Je ee? —| ~ 5 ee ee ~ i =e ee = a E - ae ‘ 
48000 52 | CEP oe roee dl hare “72 66 | 68 62 42 
— aoe = | —- « = || a cf | | 
50000 52 «| «668 Ci|~80 -76 “74 70 | °70 -66 “44 
Bios 19 | 2 = >? ey eat == = i 4 
\} a 
52000 58 69 80 | | 76 74 12 70 «| odd 
og =" = —|——__—— | |~—-~-——— 
54000 85g | 70 82 78 Ci 78 78 76 74 44 
a a oe ee eee ee = mvs aa ee 
} il | 
56000 58 72 82 | 78 82 82. | 78 7% 2«26|~ «(46 
a eT = Res —— a 7 Jebe 3 iis oe 0d a S | ay 
58000 54 | 74 84 -80 | 84 84 | 80 80 | -46 
eens =. —- eed eee ee | ee Pas es 2 ees : 
| | 
so000 | ba) CCR] “88 88 | -82 82 | = =°46 
ee es oe - 9 ee Se = . a Ped |S 1 i} 
= s | oe | ae L Bae 
62000 | 54 | 77 | 86 82 | 92 92 | +86 86 | 48 
= oe oe a -|———}-—- =! - 2 be ee 
1 ! 
64000 55 |) O79 “86 82 | 94 94 “88 88 | 48 
66000 | 55 80 | +88 84 -98 98 | +92 92 | -48 
68000 56 |) «(8 | 8 | -84 | | 1-02 102 | +96 96 | -48 
te = ERS ct SUR ee ees eee (6 YS Ly = sa Pi a ee ee | 4’ 
! \ i 
70000 | 56 | 82 90 86 | 1-06 1-06 98 98 | 50 
: Se a eee aS ee Oe oa Se 
72000 | 56 | 84 | 92 88 1-10 1-10 1-00 1-00 “50 
Se ees oe ee eee eee ee eee? Py eae : |. 2s. se 
| 74500 | 56 | 86 | -92 | -88 1-14 114 | 1604 | 104 | -50 
Sa oo =a ea el 2 eS PO Sh ee ee a _ As. ane 
| { 
77000 | 57 | 88 “94 88 | 1-18 118 | 1-08 1-08 52 
eae ang ered age res! oaarra amneyme! haan aseaIN Gam ie SI ee 
79500 | 57 | 90 96 90 | iii 112 | 62 
peg Ea ee 
82000 58 92 | 98 | 92 | 1-16 1-16 ‘52 
oe = — =e IL == : Le 
84500 59 «| «94 | «100 =|) -94 | 120 1:20 54 
---- -— eee aes eS ee ee oe eee eee, eee neer emcee o) (oes a - | 
| ! | | ‘ 
87000 60 96 1-02 96 | | 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 21 


(See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DEOK. 
12 
SECOND = = — — — : paneer ——- 
BREADTH THICKNESSES FOR 9 LENGTH AMIDSHIPS. 
LONGI- “ ¢ 25 
coe oF UPPER DECK. 
NUMERAL. When Two Decks are Fitted. When Three Steel Decks cinta 
s Se a ue — are Fitted, for Un. 
£3 (B PN a | Sheerstrake. | come hele hy ond Deok of ‘stringers and end Deck of Steel, ~ @nd and ae Decks of ‘within tine Deck 
, el. atin, 
on Stringer | — atten - a | ing a — a = — Openings. abreast 
usw. . 4 Stringer Plate. | Deck Plating. Plate. Plating. eee Plating. Hic 
‘and a = - = E ee SS, ee | } ——————ESEe ee _ = — ae acter 
Inches, Inches. Inches. Inches. Inches, Inches. Inches. Inches, Tnehes Inches. Inches. Tuches, 
12000 46 45 Vie aa ees 42 X-42 12 X-42 “38 “30 +32 
———— —- —— ~ = >. — | 
13000 46 45 46 “44 42x-42 | 12-42 38 “30 +32 
i =e i — i. ee oe | ‘a - | tei 
14000 Apoealetedh |. hid6 -46 43 X-42 12x -42 “38 “30 +82 
= = | — | . oe a 2 ws - ae a 
15000 47 45) 448 | 46 43X-44 | 13X%-44 | +38 “30 +32 
ean EE | | ot) je 
—. aed es | | | | | 
16000 47 45 50 48 44 X-46 | 14x46 | +40 | 30. | +82 
- = <=? =. eS = eee ee < es L = 7 
17000 47 45 “50 48 45 X-46 15X-46 | -40 “30 “34 
Se YS SEE A a SS ee oe ee » pee | = E oa 
18000 48 45° | 2 | 50 46 X-48 | 18 X-48 -40 | 38 | 30 “34 
|_| —— —| —|——_—__- —|a- — | ——|—— 
19000 48 46 904 Blea 48X-50 | 25-50 “42 40 “30 “34 
eS —e acc em | [= - = : 2 a - Se 
_ —_ i | \ —EE 
20000 48 46 56 52 =|): “51 X-50 28 X -50 42 40 30 =|: -B4 
a ee eS eee = MA ni : as . ees ee es 
21000 48 47 56 54 55x50 | 32X-50 44 42 | 30 | °86 
=. oe aa 2 a ene a raf i. 
22000 48 48 58 | +54 | 60x-50 | 85x-50 | -44 | 42 = | +32 “36 
23000 49 49 “58 “56 “46 “32 -46 | 44 | “82 “36 
- - ea ree BE on (roe ee = i ar ol 
24000 49 5060 58 -48 “B4 -48 | “44 34. | +88 
ae See <a = ——_ = oS ——-—| — = ens lens 4 
25500 49 51 62 | +58 “52 +36 50. | “46 | 34 =| +88 
ee os | ae = — | eee: e | —-- 
27000 49 52 | 62 | -58 “56 -40 50 | Nua Be al 36 38 
———E —_—— = — eS oon) ----= Ss | —n| - ——_————— | ——————— 
28500 50 53 “64 -60 56 44 “54 | 50 “36 -40 
— $< | ——____ = a anit = - — 
30000 50 54 | 64 | 60 “58 -48 58 36054 | +86 36 40 
ee a os Y ies ae ke —-—-—] —- —t yp = 
81500 50 55. ‘66 =| = +62 “58 “D2 8 | +40 “56 “38 “38 +42 
—— |__| -| ie vet Penn a en eo 
33000 50 56 66 | 62 60 56 60 | +44 “58 “40 B8 | 42 
a _ | = eS —— 
— | ; ‘ane a 
84500 50 57 -68 “64 “64 +62 | +60 -46 “60 “42 38 | +42 
Sc inisisbiemate er - 
36000 50 58 “68 -66 “66 66 | 69 “50 +62 “46 38 | +44 
a) ‘ bs ; 4 i Peis 
37500 51 59 70 66 62 “D4 +62 DO 40 “44 
=" i a = = oe - —_ i i 
39000 51 | 60 70 66 64 58 64 52 40 44 
40500 bg 72 68 66 62 66 56 42 “44 


SECOND 
LONGI- 
TUDINAL 
NUMERAL, 


} 


Lx(B+D), 


42000 
43500 
45000 


46500 
48000 


50000 


| 


BRBADTH 
or 


Sheer- | 
strake 
and Strake 
below. 


Stringer 
Plate, 


| 


Inches. | Inches. 


ol 62 


51638, 


S 
_ 
. 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 21 


(See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK, 


12 


THICKNESSES FOR 4 LENGTH AMIDSHIPS, 


" iain : 


| When Two Decks are Fitted, 


Sheerstrake. | Strake below 


Sheerstrake. | 284 Deok of Stringersand | —_—_and Deek of Steel. 
| | 


| j iteel. 


| Stringer Plate.| Deck Plating. 


— } —_— 


Deck 
| late. Plating, 


Plate, 


| Stringer | 
| 


2nd and 3rd Decks of 


Deck 
Plating. 


UPPER DECK. 
When Three Steel Decks | Minimum} 
== ox — | are Fitted. for Un- 


—._—| Deck Plating jsheathed 
Deck 
Plating 
abreast 


| within Line 
of Deck 
| Openings. 


| 


Stringer | 
ne 
| Inches. | | 


Inches, Inches, 


“a2 +68 68 66 “68 


Inches. 


“60 


Inches, 


Inches. Inches. 


42 46 


42 46 


oes em iste 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 21 


(See Continuation.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
13 
SECOND — — — ———— — - — 
BREADTH THICKNESSES FOR } LENGTH AMIDSHIPS. 
LONGI- es 3 = 
oF | | UPPER DECK. 
TUDINAL | : seca = aaa 
When Two Decks are Fitted. | When Three Steel Decks 
NUMERAL. BSD ee Rene ‘ors 
rake below C) ting eath 
Lx(B+D aeeerORN, Tgp ceattaks, Le Eee se 2nd Deck of Steel. 2nd and 3rd Decks ot within Line | Deck 
X(B+D)] _ gneer- Steel. of Deck | Plating 
strake Stringer | penings. abreast 
and Strake Plate. Tie Plates and Stringer Deck Deck 
below. Stringer Plate. | peck Plating. Pp. : Plate. Plating. Openings 
Inches, Inches. Inches, Inches. Inches. 
12000 46 45 46 42 X-44 12 X-44 
13000 48 43 X-44 12 X-44 
14000 “50 43 X-46 12 X-46 


44 X -46 


44 X-48 


46 X-48 


46 X-50 


50 X-50 


52 X-50 


55 X-50 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE ze 


(See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
13 
ne, BREADTH THICKNESSES FOR 4 LENGTH AMIDSHIPS. a 
LONGI- - 4 
oF UPPER DECK. 
<a | When Three Steel D: 
Ww 
NUMBRAL. When Two Decks are Fitted. | en tc oh ray ecks anion 
—| sheerstrake, | Strake below |! 214 peck of Stringers and Tie Deck Plating |sheathed 
Bheerstrake. Plates. 2nd Deck of Steel. | 2nd and 3rd Decks of within Line Deck 
PCED) take.) srage , we: openings. | Euteut 
ogo seinger ste. | Deore | SEE | Deak | Suinger | Deo poe 
Inches. Inches. Inches. Inches. Inches, Inches. Inches. Inches. 1 Inches. Inches. | Inches. Inches 
42000 51 62 80 oy a | 72 “66 “72 60 “42 44 
43500 51 63 82 74 | 74 -70 ‘74 64 42 46 
i ee 4 =e _ = = = 
45000 | 52 64g] 84 “76 | “76 72 ‘76 “68 42 46 
et {ee Se Eaee = = SS = a 
i! 
46500 52 65 “86 78 | 78 ‘76 ‘78 ‘70 “44 “46 
——_____—__| —_—_—__|— —|—_—_——__—_—_—_|____ \ --— _|— —— — _ 
48000 52 66 -88 78 +82 78 “82 72 “44 -48 
50000 =| (82 68 90 80 | +84 +84 84 “76 44 48 
—_—__—__——_—— —_ -—-— = = i asi Le 
52000 53 | 69 92 CO +82 i 88 88 86 80 44 48 
a a a = al —i = a te =: = } ———— i 
i 
54000 53 70 94 | 84 +92 92 | +86 86 “46 “48 
_ = iain | _ —— — — 
| ia , 
56000 53 72 96 | 86 “94 “94 “88 88 +46 48 
: = a z ID ae | & = = & : Eetioosy 
} | i 
58000 54 74 98 | -86 | 98 98 | -92 92 46 | +48 
7 ad eee | 1_ =. et — - 
| | i] 
60000 54 76 1-00 Gites 1-02 102 | 96 “96 | 48 48 


SECOND BREADTH 
LONGI- 
TUDINAL oF 
NUMERAL. 


-——_———— sneer- 
strake Stringer 
and Strake Plate. 


| aia Inches. 
12000 46 45 


13000 46% |. V4 


14000 | 46 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


13} 


THICKNESSES FOR 4 LENGTH AMIDSHIPS. 


TABLE OL 


(See Continuation. ) 


UPPER DECK. 


When Two Decks are Fitted, 


| 


| When Three Steel Decks {htteimam, singer | 


2nd Deck of Stringers and Tie 
Plates. 


| Stringer Plate, | 74° Plates and 


15000 | 47 45 


16000 | 47 45 


j 


for Un-| Plates at | Thick- 


—————————| Deck Platt i Eke 9 
it Vend and ard Decks of ating sheathed Ends of <r 


Deck (Upper Deck; Upper 
Plating | also Deck 


| abreast thickness of | Plating 
| Deck . Tie Plates | at Ends. 


Openings! at Ends. 


Inches, || ‘Inches. Inches. 


+32 29X-34 | -30 


29 X +50 | 44 


24000 


33000 | 50 | 56 


34500 | 50 57 


82 | 30X-34 | -30 


Ss — 


82 | 31X-34 | +80 
82 82X-36 -80 


32 | 33X-36 | -30 


82 33X36 | -80 


B40 84% -36 


34 | 384X-38 | -30 


*B4 35 X-38 | -30 


84 | 35x-38 | -80 


aa —— 


(+860 85 X-38 | +80 


30 


2nd Deck of Steel. | 
Btringer | Deck y ‘Stringer 
Plate. Plating. Plate. 
Inches. | Inches. Inches. 
40 
-40 
+40 
42 
eel 
42 | 
42 
eslie 
42 | 
a el 
“44 “40 
-40 
“46 | 42 
46 | 42 
48 44 
+50 46 
—| = 
‘52 | 46 
oe i 
54 +48 
54 | +86 «| -52 
58 | -88 | = -56 
| r- a 
| -58 | -42 58 
60 46 60 
| 64 48 | 62 
+66 0 | “66 
- rrr 
68 “D4 68 
70 58 | °7 
— } _ 
72 62 72 


| 

| /— a 
| 
} 


360 36. X-38 


88) | 87 X-40 32 
} —- |————_ 


32 


40 37 X-40 | 34 


40 88X-40 | +34 


—s hl ieee 


42° | 88X-42 | +84 


42 | 38X-42 “84 


a aes 
42 | 89X-42 +36 


44 | 39X-42 | +36 
“44 39 x -42 | -36 


“44 40X-44 | +36 


The Thicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the veasel may be the same as the thickness 


of the side plating at the ends of the vessel. 
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TOPSIDE SCANTLINGS. TABLE 21 
COMPLETE SUPERSTRUCTURE VESSELS. (Concluded.) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. | 
133 | 
SECOND BREADTH Ssh as — ____| THICKNESSES 
etme: ¥ > _THIOKNESSRS FOR } LENGTH AMIDSHIPS. | AT ENDS. 
TUDINAL ks | : = UPPER DECK. | 
NUMERAL. earn When Two Decks are Fitted. We a ee Dae rege] Stringer | so 
2 Sheer- | bel: = $$. $$ || ___—_—— —— ~ || Plates ai ok- 
Lx(B+D)) sheer- “atrake, sheer. | td Deck of stringers and Tie | sna peck of Brecl. | MA And 3rd Decks of ‘withia Ling Nese, coer Deok;| Upper 
Rey soeegs poe |S : : i : — spemtuas oon Guicetas of piaving 
| "belo, " pave t | Stringer Plate.| Deck Plating. Fixuger area | orig eho, Deena a Ende. abate 
Inches. | Inches. alan Tales: . ae : oe | Inches. Inches. Inches. Inches, Phas a | Inches, vee aaa 
42000 51 62 82 72 44 “66 ‘74 60 | 42 | 44 | 40x-44 | -36 
es : is —_ Nei SA 
43500 51 63 84 | +74 ‘76 70 76 | = “64 “42 | 46 | 40X-44 | -36 
_ aeeeee \s — 8 2 ee i 
} | | | — + 
45000 52 64 | -86 | °76 ‘78 “72 78 . | -68 42 | -46 | 41x-44 1! -86 
——ae = } | —_ {- | | = i a —— ——t - ee bP ereiel SS 
46500 | 52 | 65 88 | +78 -80 ‘76 80 | +70 “44 46 41X-44 | +86 
_——--— -— | } ————_——-| — — —— —|-- eS i = e: 
48000 52 66 90 | -78 | | +84 ‘78 “84 72 “44 -48 41X-44 | +36 
= : 2 fick = s ——$$—$_____|— ee a ef LS el P 
50000 52 | 68 ‘92-80 86 84 84 78 44 | -48 | 42x-46 | -86 
pci: |< | i. | — —_——}—__}_—_|__ 
52000 53 69 | -94 82 | 88 88 86 82 44 | -48 || 42x-46 | -36 
. | 1 : ' ry ba ee | _ = — 
54000 | 53 70 | -96 | -84 | | 92 92 88 86 46002 «+48 42-46 | -88 
be Ed ae an = | | a ee a ee tal be [ete 
| ‘ j | | 
56000 53 | 72 98 | -86 igen 96 90 | 90 46 | 48 | -43.x-46 | +38 
a | - eee wee — } —!] —-|} | ie ty) a ae 
| | | 
58000 64 | 74 | 1-00 | 88 ' 1:00 | 1-00 94 94 | +46 | -48 | 48x-46 | -88 
- = H = | = = a ———— | anil | ee? 
| } | 
60000 , 54 76 | 1-02 | -90 1-04 | 1:04 | 98 98 48 48  48X-46 | -38 
— ae | Z = ae — 
i j | 
62000 54 77 | 106 | -90 1-08 | 1-08 1-02 1-02 48 48  44x-46 | -38 
~ peearet | . = pares = 
64000 55 79 | 1:08 | -92 1-12 1-12 1:06 | 1:06 48 “48 | 44X-48 | -38 
= eee | = | : } ea! | | SS ad [Pn ‘el > he 
66000 55 | 80 | 1-510 | 94 | 116 | 116 1-10 110 | +50 50 | 44X-48 | +38 
ay 4 eae So ap ae ae [ees ee 
68000 56 81 | 112 | -96 | | 1-20 | 1:20 | 1-14 | 1-14 0 | 50 | 45 x-48 | +88 
| {|| — | | —- —__—_—|—__—- : —|--- 
| | | 
70000 56 | 82 | 1-14 | 98 | 1:18 118 | 50 ‘50 | 45 X-48 | +38 
“ibe | —— | 2 =... | atl : | —— = —— pe wy 
72000 56 = 84 | «116 1-00 ul | 45-50 | -40 
—_}—_—_|— - se S | | |} 
74500 | 56 | 86 | 1:18 | 1-02 | | | | 46X-50 | +40 
r] | ' j | } 
ae | “ | | ae es | ves eel oe cae Veen et eee 
77000 «57 «| «88 | 1-20 | 1-04 | | | 46x-50 | -40 
— — — —_ { --——- } | — | — — — —- --- _ — 
79500 67 | 90 | 1-22 | 1-06 | 47-50 | -40 
=o Seheas einai nadie Maa ha 3} | Ts Tags ea 
82000 | | I | '47X-50 | -40 
j = | = a | | | OY) eee oe ee} hn = re b= 
84500 | | 48X-50 | -40 
es | - = = —-| - |— —_——-,— ———$—$—<—_—=| —— 
87000 | 48X-50 | -40 
| | | 


The Thicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the vessel may be the same ar the thickness 


of the side plating at the ends of the vessel. 
Luorp’s Register oF Suippinc, Lonpon,—16th June, 1927. 
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PARTIAL SUPERSTRUCTURES. 
FULL SCANTLING VESSELS, 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 


TABLE 22 


(See Continuation. ) 


PERCENTAGE OF 
LENGTH OF VESSEL b 10 

sRdOND....| i mae PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. 

LONGI- ‘7 40 | 60 i 80 _| Minimum 
TUDINAL 40 | 60 | 80 STRINGER THICKNESS OF “LONG” BRIDGE DECK. ae gle at 
NUMERAL. When Three Steel When Three Steel When Three Steel| within Deck 

PLATE. | when Two Decks When Two Decks When Two Decks 
aro Fitted including) OOK ote Fitted | aro isted nalading| DeoKs re Sitied [are Fitwod incladine) Peaire ridge | "iwas’ | abreat 
Lx(B+D) THICKNESS OF etiasiias Deck. Beng Deck. : Openings. We ne 
BRIDGE SIDE Plates Plat 
PLATING. va ana pee opiate. Pinting. | Piste gn Deck ete | Pasting: puting. 
Inches. | Inches. | Inches. Inches. Inches. Inches. Pincha! Inches. Inches. Inches. | Inches. | Inches | Inches. | Inches. Inches, Inches. 
12000 40 | -42 | -44 45 |42X-36)12 x +36! if x bs X +38 \42 X -4.0)12 x -40 “30 “32 
| 
hs A pS 2 as feet }_ = = 
| { 
13000 40 | -42 | -44 45 |42X-36/13 x -36 \42 X +38)13 X +38 +30 +82 
_ Tt — }—_——__}+_ + a ; 
14000 40 | -42 | -44 45 |48X-38/13 x-38 43 X -40)14 X -40 +30 +82 
: ee betas whe ec (aie tc 
15000 42 | -44 | -46 45 [44 X-38114 x-38 [44 x 40/15 x -40) [44 X -42116 x -42 “80 “32 
Eres eae a ee = a 2 — ais = J 

16000 | -42 | -44 | -46 45 4X -40/14 x -40 45 X -42\16 x -42 30 +32 

femald A a iS con aa Re 

17000 | -44 | -46 48 45 |44 X -40119 X +4 146 X -42/21 x -42 30 +34 

18000 | -44 | -46 | +48 45 |44%-42)22x-42) -34 146 X 44/23 X-44| +36 | *80 *B4 

. 
19000 46 | -48 46 |46X-42129x-42) -36 j48 X 4430 X44! +38 [ +30 84 
20000 +46 | -48 46 |48X-42)34x-42) +36 50 x he X-44! +38 152 X -46)88 x -46) +40 30 34 
H | | 
een co ae 
21000 48 | -50 | -52 47 |50X-44/37x-44)  -38 | lb2 x -4639X-46) -40 54 X 48/40 X-48) +42 30 36 
nate =) 2 aed i ee st Pee Sees a 
22000 48 | -50- 48 40 +32 +38 +32 | +42 +32 40 | -32 “44 32 | = -42 +32 32 +36 
——— —|—— — - pale 

23000 | -50 | -52 | 49 +40 +32 +38 +32 42 +32 “40 +32 44 +32 42 32 | +32 +36 

<a | Seeee es Cees —— } — t— - —— — 

24000 50 | -52 50 40 +32 40 +32 : 42 | -32 -42 +82 “44 +82 | “44 +32 +B2 +38 

25500 52 54 51 42 +32 “40 +32 “44 82 | -42 +32 46 32 | +44 +32 -82 +38 

| eked ae a -——— eee oh 7 - - | 

27000 | -52 | -54 | -56 52 42 *B4 -40 +34 “44 | 34 “44 34 46 34 | +46 34 *B4 -40 

= | —— — {__—_--| — ae ee — 

28500 D4 | 56 | +58 53 44 34 +42 *B4 “44 | “B4 44 +B4 “48 34 | -46 +34 | *B4 “40 

i Ge eae Ro | ae fa + RR GIG GEE VL “et ea 

80000 54 *56 +58 54 | “44 +34 “42 34 =) +46 | 36 “46 “D4 +48 +36 48 34 | +34 “40 

ean: "el | ts -—|—}—} | — 4} 
$1500 | ‘56 | -58 | -60 55 44 36 | -42 36 | -46 | -88 | -46 | -86 | -5O | -88 | -50 | -36 | -36 | -42 
—— 2 = Ls os iu Se ae | 

33000 | 56  -58  -60 56 46 36 | -44 “36 -48 38 +48 “36 50 | -40 -50 +36 +36 +42 

| a g pe Se ! 
oa 7 es | 4 — ae 

84500 | 58 | 60 +62 | 57 -48 | 86 | -46 | -36 | -50 | -40 | -48 | -88 | -52 | -42 | -52 | -38 | 36 | -42 

2 =~ an = | 2 So = . 
| | | | | | 

36000 | +58 -60 +62 58 48 -36 48 “36 52 “40 | “D0 +38 56 | -42 | +52 *38 | “36 “42 

-— i |_| ee SR | ——————— 

$7500 | -60 62 | -64 | 59 *50 +38 750 | +38 “D4 +42 52 “40 “58 “44 “4 | 40 +38 “44 

| | | | t | 


* Where a Stee! Deck is prescribed to be fitted at the Bridge Deck, the deck below the Bridge Deck is to be a Steel Deck. 


PERCENTAGE OF 
LENGTH OF VESSEL 
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PARTIAL SUPERSTRUCTURES. 
FULL SCANTLING VESSELS. 


TABLE py 


(See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 


10 


SECOND COVERED BY 
SUPERSTRUCTURES. PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. 
LONGI- BREADTH 
—__—_——_—_——. 40 | 60 | 80 
TUDINAL or Deck 
“ ” 
weneenare 40 60 80 Ree end THICKNESS OF “LONG” BRIDGE DECK. Plating 
> PLATE When Two Steel | When Three Steel | When Two Steel When Three Steel || When Two Steel | When Three Steel} Line of 
. Decks are Fitted Decks are Fitted Decks are Fitted Decks are Fitted Decks are Fitted | Decks are Fitted Deck 
Lx(B+D) THICKNESS OF including Bridge | including Bridge | including Bridge | including Bridge | including Bridge | including Bridge | openings. 
Deck. Deck. Deck. Deck. Deck. Deck. 
BRIDGE SIDE | 
PLATING. Stringer Deck Stringer| Deck Stringer| Deck Stringer} Deck I) Stringer| Deck (|Stringer| Deck 
Plate. | Plating. Plate. Plating. Plate. | Plating. | Plate. | Plating. || Plate. | Plating.| Plate. | Plating. 
laa eae i ea 7 | th - = 
Inches. | Inches. | Inches, | “Ywehee, } Inches. Inches. Inches. | Toches. Inches. Inches. Inches. | Inebes. || Inches. | Inches. | Inches. | Tnehes. Inches. 
39000 ‘60 | -62 | -64 60 *50 42 “50 40 | -54 | -46 “52 “40 | +58 +48 “54 “40 +38 
{ H 
anni aie, — — —_——-———— — _ ———— ———— = —— 7 a = 
| = | { | e | } 
40500 “62 | -64 66 61 “4 44 52 | -40 | °56 | -48 *O4 42 -60 +52 56 42 -40 
ii | 


42000 56 


43500 


45000 


46500 


48000 | -66 | -68 | -70 66 . 64 | -54 
Pe Fe See ee 2 ae * oa ores ————_|— 
50000 | -66 | -68 |. -70 68 60 | -50 | 62 | +54 64 | -56 


52000 


54000 


56000 


58000 


60000 


62000 


——— 


64000 


66000 


68000 


70000 | -74 | -78 | -80 | 88 86 | -86 90 | -90 | 92 | -92 | -50 
‘ 1 j 

— ie 7 load = | f | j 

72000 | -76 | -80 | -82 85 90 | -90 SF {2-92 | a bk a 


74000 96 


76000 
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PARTIAL SUPERSTRUCTURES. TABLE 22 
‘ FULL SCANTLING VESSELS. (See Continuation. ) 
| PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
PERCENTAGE OF | hh 
LENGTH OF VESSEL | as = — = - — —_—__—_—— — 
SECOND OOVERED BY | ee OF LENGTH OF VESSHL COVERED BY ASaers ae | 
SUPERSTRUOTURES. © = = # — = = ria oe ers 3 
LONGI- BREADTH 40 i 60 | < 80 er ae 
Ste aN | | = THICKNESS OF “LONG” BRIDGE DECK | a 
NUMERAL. | 40 60 80 (STRINGER! — e ; ree paca Yaa within Deck 
ee |e enarn, lotienereaeta,| Beanie need’ | pmare neo | Game tatiana | wemaranecs |Bosiaregatee | neg! | rime 
Lx(B+D) Bridge Deck. | M¢luding Bridge ("Bridge Deck. | ClNdINE Bridge | Bridge Deck. [ee Dek. | | Openings | Deok 
THICKNESS OF BRIDGE = DS eee OS 7 Tp —|| a —— | \Openings 
e Pla' i e ie Plates 
eae "sine es Min | ot | HET [SBE oh. Tene ERA te 
r ——_ ae pee a hs = scel\ —— a patplice = . 
| Inches. | Inches. ] Inches. Inches. | Inches. | Inches. Taian! | Se citen = nantes | Inches. Inches, Inches. | Inches. Inches. lunches, Inclies, Tuches, 
12000 | 40 | 42 | 44 | 45 42x -38112X-38) 42 x-4012 x 40 42 x 42/12 x -42) 30 | +82 
b— |—--|-—|—-| |} |---| —}- 
| - 45 42x-3814x-3 | 42 x -40)14 x -40 _ Aa x- 14x42 | +80) +82 
as | oo ae le ce {++ |- a a oe 
45 43 X-38)16 x -38 | as [43 x- -42\16 x -42 30 | +82 
—— aay | sien |__| oe ;—— ss iahy 3 5 a | eel smeme 
45 \44x-40/16 x 40) |\45 X -42)17 x -42 | 45 X -44:18 X -44) 30 +82 
—— a |-—-—— -) Se ee = = } | - 
45 |44 x -40)19 x 9x40 46x 92. 42 | AT X Ad DA x4 
i es (eet Se eee 
45 ie x -42 22 x -42) 49 X +4494 x 44) | 51 X 46/26 x -46 
waa = 5 — | Sc aa CR | 
45 (50 x -42)27x -42| 86 | b2 X +4429 X-d4} 36 | ‘54 X-46/31 X-46| +38 
= ot ———— at +. a —+—|— ned — 
| | | | 
46 |52x-44/381 x-44) +36 ke X 46/36 X-46) 38 | 56 X-48135 x -48) -40 | 80 84 
~ =| -—-| —|\— ithe tcaaea.coct banshee ~ ——-| — _ 
| | 
46 Bd x 44188 X 44} 36 | 56 X-4639 x -46) -38 ‘58 X-48}40 x -48) -40 | -80 | -84 
| — | —4—; |_|; + + - 
47 | 42 | -80 | -88 | -30 | -44 | -30 | -40 | -80 | -44 | +80 | -42 | -80 | -80 | -86 
a aid va ai -e ||} +} — — 
48 | -42 32 38 32 | -44 | -32 40 32 | -44 32 42 32 32 “B6 
on chiens Heb oS wet ad ie Be oe a A Sy eee ae i ee _ 
| i 
49 | 44 | 32 | .ge | -42 | -32 | -46 | -82 | -44 | -s2 | -32 | -86 
| | 
= | | 
| 


| 


J 
51 46 | beat 42 | 84 | -48 | -34 | -44 | -84 | -50 | -34 | -46 


| =r | yaaa -—} ——— |__| ee 
52-46 | 84 | 44 | BA | 48 | 86 | -46 | 84 | -50 | +86 | -48 | 84 | +84 | 40 
Mek Wh bs akan Sin el (a le ae eee 
63 | 48 | -84 | -44 | -34 | -50 | -36 | -46 | 34 | +52 | 38 | -48 | 34 | +34 | -40 
{ ' rs 4 a Se eee oe cana ieee aa Raa : aa eet A Ah 
54 48 | -36 | -44 36 50 8 | -48 | -36 | -52 | -42 | -50 | -36 34 | 40 
jt |} —} + —} —} | 7} 
55 50 | +36 | -46 | 36 © 52 | +40 | -50 | -36 | 34 | -44 | 52 | +36 36 | +42 
{ 
' -)--— ' 4 —-—| —- ec = | oa _ - 
56 52 88 | 48 86) -b4 | 44 | +52 | -38 ey 48 | -54 | +38 36 42 
—s ~ <e. l OS —= —| me E a Se See ae A oe a Dit — 7 ™ 
57 4b -BS 42 48 | -38 56 | +46 | 52 | +38 56 | -50 | 56 | -40 “36 42 
i i—— — —__—_—_--+-—_-+_——_} - — - + -—— —| — 
8 4 46 | -48 38 56 50 | 52 | -40 | -56 54 | 156 42 36 42 
f 3 tage = ea Sal Gide Ge Goes ee -|——— | — mp 
37500 | -60 | -62 64 59 56 | -50 | -50 | --38 58 | -54 | -54 | -42 58 | 56 | +58 | -44 38 | +44 


* Where a Steel Deck is prescribed to be fitted at the Bridge Deck, the deck below the Bridge Deck is to be @ Steel Deok. 
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st ; 
PARTIAL SUPERSTRUCTURES. TABLE 22 
FULL SCANTLING VESSELS. (Concluded. ) 
2s PERCENTAGE OF PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
. LENGTH OF VESSEL 11 
SECOND COVERED BY |- ——_——— —_———_ — ——— : << eee Po 
| SUPERSTRUCTURES. a PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. } 
LONGI- | SREADTH - ; 7 “1 co 7 = . eee — ae = | 
TUDINAL oF | peer Rome Ba 5 le METS. | rns edie Vee 
> | z - | ec ‘or Un- 
woamrar, 70 60 80 eparwane! Lire Se | ee _meitiak | eee eee 
a _ PLATE When Two Steel When Three Steel When Two Steel When Three Steel H When Two Steel | When Three Steel Line of Plating 
. Decks are Fitted Decks are Fitted Decks are Fitted Decks are Fitted Decks are Fitted | Decks are Fitted Deck abreast 
L x (B+ D) THIOKNESS OF | including Bridge including Bridge | including Bridge including Bridge | including Bridge | including Bridge | Openings. Deck 
BEIDGE SIDE | Deck. | Deck. | Deck. Deck. i Deck, Deck. Openings 
PLATING. Stringer | ; Deck | Stringer Deck — Stringer Deck ‘Stringer na Deck : ‘Stringer | Deck Stringer| Deck 
Plate. | Plating. Plate. | Plating. Plate. | Plating.| Plate. | Plating. | Plate. Plating.| Plate. | Plating. 
ia cocgme 7 ————— —e es ee ! ae ame ae «en i _ a | — i. ee eee eee 1 —— . 
| Inches. | aibeaae Taonea: | Inches. Inches. | Inches. Inches. | Inches, | Inches. Inches. | Inches. | Inchee. Inches, | Inches. | Inches. | Inches. Inches, Tnehes. 
39000 -60 +62 64 | 60 56 | +34 ‘Oe 40 -60 *56 06 | -44 60 | -58 | +58 +48 38 =| 44 
opie s'il See cl Sa a ee a Ee BS ea ex eo ses it eek 
40500 “62 | -64 | -66 61 | °58 56 | -56 | -44 60 -60 | *58 } -48 62 | -62 +60 50 | -40 | -44 
Sk, ae Ge (hes Ta fee & |} we} Sh Se | = | - | 
42000 | -62 64 | -66 | 62 | -60 | 60 | 56 | -46 | -62 | -62 | -58 | -50 | -64 | -64 | -60 | “4 | -40 | -46 
’ soma areal ae | . = -{———.| | - — , ee +-—— - }-—- |---| -—- 
43500 | 62 | -64 | 66) 63 | 56 | +50 58 «D4 | 60 | +58 | -42 | +46 
|} fe OS ee pees meas 
45000 | -64 | -66 68 64 | 68 | +52 60 58 | 62 62 42 46 
es 5 4 = -—— | —|———$ -—$_—$—_|| a noma omens = 
46500 64 | +66 68 65 | | 58 | +56 | 62 +62 | 66-66 42 46 
: —}———}-—— | eee |S Seal PS |. —- jos es Levee | a a | = —— Sst mes ics = 
} ' 
48000 | -66 | -68 | -70 66 ' +62 | -58 66 64 ‘70 | -70 42 | -48 
| | | | | ae & rol a 
cise Oe | Lael 7 aes oa ee Taek @ | | 
50000 “66 | -68 | -70 68 | | 64. | 64 70 | -70 “74 | 74 44 | -48 
——— --———— — = | =I im T | a — | zm =} ¢ = aes 10 
62000 | 68 | -70 | -72 | 69 | 66 | -66 | -72 | 72 76 | -76'| +44 | -48 
; a ee 
54000 | -68 | -70 | -72 | 70 | -70 | -70 | -76 | :76 ; 80 | 80 | +44 48 
te aor ee oe aR memes ieee Oe Ol Bai aes ur pa a ge {ae 
56000 ST y 72 | pega a|) “Se aeal fs 7 eee +82 82 +46 “48 
ffl pp 
58000 | -68 | -72 | -74 74 | 78 | 78 ! 82 , -82 +86 86 46 48 
eo eee ep 1 as ar re ae Be a Sa | came at (ele = a i ah ae ee od ie: nan 7 
60000 | -70 | -74 “76 76 | 80 | 80 | 84 | +84 | *88 88 46 48 
; a a ee = | in ae Gene aes re ae aan ae ae are Ke 
62000 | -70 | -74  -76 | 78 | 84 | 84 88 88 92 | -92 | -48 | -48 
a en a + -—| {——}——--—— 2 eae | a + [ae aire"? > eee 
84000-7276 | 78 | 79 | 88 | -88 92 | -92 | 94-94 | 48 | 48 
a oY ade a eo. 
66000 72 ‘76 | -78 | 80 | 992 | +92 96 | -96 | +98 98 | -48 48 
es ae ee a 
1 68000 | -74 | 78 -80 | 381 | | 94 | +94 98 | -98 100 1-00 | +48 | +48 
Soa aes tees | ——| —4— |---| —_} 4}, —} +. +} — 
70000 | +74 | -78 80 | 83 CS | +98 | “98 | 1-02 | 1-02 104 1-04 | +50 | +50 
—e mans es eae =r ses 1a cs = af = ‘am = A ia os a Pomeae wes Z 
72000 | -76 | -80 | -82 | 85 | | 102 | 1-02 | | 1/106 } 1:06 © 1-08 | 1-08 | -50 | -50 
_ —_—— } Se — -- { —- ;— es _—_- eh - _ a + — > a 
74000 | 76 | -80  -84 | 86 | ia Vi | | 1510 | 1-10 1-12 | 112 | +60 50 
=| - —————} - ' —-—— {jj ————— =} ——-}- ——_ | —— oo 
76000 | -78 | -82 86) 88 | | 108 | 1-08 | | 1:12 | ais | 116 116 | +50 -50 


u | j 


Luoyp’s REGISTER OF SHippine, Lonpon.—16/i June, 1927. 
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TABLE 23 


(See Continuation. ) 
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PARTIAL SUPERSTRUCTURES. 
COMPLETE SUPERSTRUCTURE VESSELS. 


PROPORTION O¥ LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
10 
SECOND THICKNESS sa 
LONGITUDINAL or BREADTH OF THICKNESS OF “LONG” BRIDGE DECK. 
NUMERAL BRIDGE STRINGER pte ange aia j ; l 
soz | riare, | “'itcedzoolutine” = ||" Fleece tnciugiog "| "hited including | Pets 
kz x (B 4. D) PLATING Bridge Deck. i Bridge Deck. 4 Bridge Deck. | Deck Plating sheathed 
j = eee fh | Within Line Dec 
Te Plates | { | Paden 
D 8 . 
ogg and age ge Pisting. | a panne 
. = } — — nen ees bs 
oe | i | 
Inohes. Inches. Inches. Inches. Inches. Inches. Inches. Inches. Inches, Inches, 
12000 38 45 42 X36 12x +36 -30 +32 
_ hia 7 } } — 
18000 +38 45 42 X +36 12-36 | “30 
14000 88 45 42x-36 | 13X-36 | | +80 
ae ee Ca | . 
| 
15000 40 45 42x +38 14x-38 | i “30 
= Perk: ! =: 4 P = 
16000 40 45 43 x -40 14-40 | | “30 
17000 -40 45 44x -40 16 x -40 | “30 
et we oer | Sa 
18000 42 45 45 xX -42 17x-42 | “34 “30 
| 
t z ee =e =I ; é 
19000 42 46 46 X42 20x-42 | “34 “30 
— —-s- —_ |} —- mi — a 
i 
20000 “42 46 48 X -42 24xX-42 | “34 | -30 
; aes | : mt ak bes 
21000 44 47 50 x-42 30-42 | 36 | “30 
22000 “44 48 50 x -42 36 X +42 “36 +32 
23000 “44 - 49 36 -32 -36 +32 +32 
24000 46 50 “38 82 36 “82 32 
25500 46 51 “38 +32 -38 “32 +82 
_ — — Se = \ — —— —- 
27000 “46 | 52 “38 “34 “38 “34 | “34 
= = = — — ae ——— \|\— — —- — 
| 
28500 48 58 40 34 38 34 | 34 
30000 -48 54 40 “34 40 34 “34 
|- = - SS I 
81500 “50 55 “40 36 -40 36 | 86 
83000 “50 56 +42 | -36 40 36 36 
my 2 = oo Ot Be ——|- epee —|- 
34500 52 57 | 42 36 “42 -36 | | 86 
— _—_ aa mee — i | » % | 
36000 | «52 58 | 44 36 42 36 36 
37500 52 oo te Pay 38 44 +38 I 38 
=e = |__| = he —_ | fan oa _ > 
39000 “D4 60 46 j 38 add -38 | 38 
40500 “54 61 46 -40 -46 -40 “46 -40 | -40 


* Where a Steel Deck is prescribed to be fitted at the Bridge Deck, the deck below the Bridge Deck is to be a Steel Deck. 
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PARTIAL SUPERSTRUCTURES. taste 23 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
10 
BEOOND THICKNESS = —— 
LONGITUDINAL oF BREADTH OF THICKNESS OF “LONG” BRIDGE DECK. 
NUMERAL | BRIDGE STRINGER — ; _ ; 
SIDE PLATE. | When Two Steel Deoks are | When Three Steel Decks are When Four Steel Decks are a m 
| Fi Includin f Including Fitted Inclading | ‘or Un- 
Lx(B+D) | Paria. or hapion cre | Mipridge Deck. | Bridge Deck. Deck Plating sheathed 
| mat | of Deck Plating 
re Sa eas Openings. abreast 
Stringer Deck | Stringer Deok Stringer Deck Deck 
| Plate. Plating. Plate. Plating. | Plate. Plating. Openings 
| Inches. Inches. Inches. Inches. Inches, Inches. \ Inches, Inches, i‘ Inches, Inches, 
| 42000 56 62 | 46 40 | = -46 -40 | +46 -40 40 46 
. L~. =——- — . : ~ _———— = —— }- | = —— 
43500 | -36 | 68 | 48 42 46 42 | +42 46 
| { | 
Pea : : - — ie atte ie : bee aa tice, 
45000 36 64 } 48 42 | -48 42 42 “46 
- Ee = a i Paes om ——— : va - 
46500 58 65 50 “42 | +48 42 42 46 
_ eae 2 a — = = = = . = = r 
48000 58 66 1 50 42 50 42 42 48 
> = F | == 
50000 60 68 52 44 50 4 44 44 48 
52000 ~=—s« 60 69 54 44 52 44 44 48 
54000 62 70 56 44 52 44 | 48 
i } shea ma 
56000 62 72 r 1 de 36 ae OR 46 | 46 48 
i | 
_ - | i | é 
58000 64 ry | 58 52 | 56 “50 [ 46 48 
ae a 1 ad SS a } ose | a a 
60000 64 76 | l 60 56 58 52 46 48 
- | —_______|___ —|- a 2 - +{—-- — 
62000 66 77 “62 58 | 60 54 48 48 
| 
aoe = F a -| -} b od 
64000 66 79 | 62 62 | 60 58 | 48 48 
— — ——— _—= _ — | —_—s— 1. = 
66000 68 80 loo a 64 6 || ~—-60 60 48 48 
oat oes i f | : 
68000 68 81 i. 68 68 ' 64 64 48 48 
A ~ | I 
as a | 
70000 70 83 ba 78 72 6 t  68 68 | S50 50 
S = | . = } 1 - 
72000 70 85 | 76 76 72 72 50 50 
= = — | —_________ =. a ——— Ht _ 
74000 72 86 | 80 80 76 76 50 50 
= = = = era | —j- a 
76000 72 88 f 84 84 | 80 “80 50 50 
78000 74 89 88 8 =| 84 vi ee 52 
$0000 74 9 | 92 92-88 88 52 52 
a 7 = —| me | 
82000 76 92 96 96 92 92 | +52 52 
84500 76 94 1-00 100 «=| “96 9 | 54 54 
— _ — —— i = = = ——— { \ | i- . 
87000 ‘76 96 | 1:04 1-04 100 1-00 “B4 “54 
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PARTIAL SUPERSTRUCTURES. TABLE 23 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK, 


11 
SECOND THICKNESS | % a : = = x, ae == ms . = 
LONGITUDINAL oF BREADTH OF — THICKNESS OF “LONG” BRIDGE DECK. 
NUMERAL ] BRIDGE | STRINGER | _ =_—_ . = — ae 4 uy : 
ce aor & P addeieureaiie veethotedinenal s "apes | ae 
L.x(B+D).| prarre. Bridge Deck. Bridge Deck. Bridge Deck. Deck Plating sheathed 
| ae }}_ is — a ae | Within Line k 
Tie Plates Pra pe 
Stringer | Stringer | Deck | Stringer Deck : 
| Plate. and rr Plate. Plating, Plate. Plating. | lopenings 
i fF ae mal Inches. ; Inches. Inches. Tnehes. Inches. Inches. Inches. Inches. Inches, 
12000 38 | 45 42 x -36 | 12 x -36 | 30 | “32 
SR ne, a a aed | ee = | : —$$___— = al 
13000 38 | 45 42x Ss 13 X +36 30 82 
14000 38 45 42x-36 | 14X-36 | | 30 “$2 
[————_—___—_|-——___-- —— | \ | —|—_—____;—— - |—— 
15000 40 45 42 X +38 15X38 | 30 | +82 
Se | - | { | -— | 
16000 40 | 45 43x-40 | 17x-40 | | | 80 32 
—— -- - -_— —_—- -~—}— ——————— ——$—$ _— +— ——|I aa Sens aes or ——— ~ - |- - - _ 
17000 40 | 45 45X40 | 20x-40 | | #80 34 
es —____——_—_|- = | ———— ——— | ——- ~ + ———|= 
} 
18000 42 | 45 | 45x-42 | 24x-42 34 30 “34 
———— a [ae | |- = a - =| —- a ———__—_- |__—— 
19000 42 46 48X-42 | 28x42 | = -B4 | “30 “84 
| | |__| {|}—__}—— 
20000 42 46 50 X-42 82x-42 | “34 | | 80 “84 
a = om — = — i ———} = ——— ———— 
21000 44 47 52x42 | 86X-42 | 36 “30 “86 
* = ——— = } — — = — ——w Fi ee = | a oes 3 — 
22000 44 48 38 | 32 36 32 32 36 
23000 44 | 49 | 38 “32 | “36 -32 +32 “36 
- — _ - ee 2 2 SS oe en re ete 
| 
24000 “46 | 50 | 40 “32 3 32 | “32 38 
—_—_—_|- ae cal ~ | ———— —_—|——- *: _|——————_—_—_|____ = 
25500 46 51 | 40 32 } 38 | 32 | 32 “38 
a= ane SO See | aad —| — ie —— 
| | | 
27000 46 | 52 40 84 38 34 | | 34 40 
a bf 1s, i il — 2 —— or 
| | 
28500 | “48 53 42 34 I 40 34 | 984 “40 
= _ peel 5S — -| a oe ne Seah a ‘oer Se a ea 
30000 48 54 42 36 40 36 | 36 “40 
, ean a} rs i to es a's ello tae =. 
31500 50 - 55 42 36 40 | 36 “36 42 
oe =| — { i - en fs || rae { } cate [ 
33000 | 50 56 | 64d 36 42 | 36 36 “42 
- —= - —— —_———_! —— | |———__——— ——— 
34500] «+52 | 87 44 36 42 36 oe eee 
——= = — a = = = | 
scooo | 2] 8 | le] 8 4 60 | C88 | 36 42 
37500 52 59 46 38 44 38 38 44 
39000 54 60 46 38 46 38 | 38 44 
40500 4 a, eee 40 46 -40 46 40 | 40 44 


| | i uJ 
* Where a Steel Deck is prescribed to be fitted at the Bridge Deck, the deck below the Bridge Deck is to be a Steel Deck. 
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PARTIAL SUPERSTRUCTURES. TApLe 23 


COMPLETE SUPERSTRUCTURE VESSELS. (Concluded. ) 
| PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
{ 
| 11 
SBOOND | THICKNESS = ————— = =e, es ee a = = = = 
BREADTH OF 
LONGITUDINAL | or THICKNESS OF “LONG” BRIDGE DECK. 
NUMERAL BRIDGE STRINGER — — —— ss = ae 
SIDE ne When Two Steel Decks are } When Three Steel Decks are } When Four Steel Deoks are 
Lox (B + D) PLATING. oe } gars — | ye ere Deck Plating 
| ! Within Line 
ab < EE eee — — —-— : of Deck 
Stringer | Deck | Stringer Deck | Stringe Deck rie as pe 
Plate. Plating. | Plate. | Plating. | Plate, Plating. 
Inches. Inches. Inches, Inches, | Inches. Inches. | Inches. | Inches. Inches. 
42000 56 62 48 40 i 48 40 “46 40 -40 
13500 | 56 : | 48 ae a 42 42 
; = | | 
| _ 7 { — | ane a « 33 ————— ah 
45000 56 64 i -48 -42 48 “42 ee v) 
pen | as | | % pn | bi a ee oe eee! 
46500 “58 65 \ 50 42 “50 42 -42 
| “|| ae | nit Eh Sina 
48000 |  -58 66 52 | 42 “50 42 “42 
~ } —| = =] : } pa oe (tere ee = 
50000 60 | 68 | 54 “44 | “52 | 44 | “44 
ae 7 = | | is ae | |}-—___——— -| — a “I — \- z = 3 | a 
52000 60 69 “58 “48 “54 | 46 44 
ee a ae. r 2 Ss 1s oe (ee 
54000 -62 70 | 60 50 “56 48 44 
= ——— | —— ——_| —_ i Bead i\— ~ ~ —_ = 94 1 — — 
| 56000628 | 60 fe 52 46 
——E - = = Vow. a = — —S > qa || ———_——__- a wes 
58000 | 64 74 | | 60 +58 i 58 54 46 
——e ya = —} — | eee = —— ss —_ = = 
60000. | 64 | 7 ‘| | «62 | 62 | 69 56 46 
om —|- ae, i i | i ein oe | Be se |e 
} | 
62000 | 66 qT | -64 | 64 60 60 48 
=I \- -- ss ie = Ss 
64000 | 66 79 | | 68 68 | 64 , 64 48 
— oe | - = a | $ = | x = = |— t 
66000 | 68 80 | 72 72 68 68 48 
———_———— | —___ _ - | == _ f ima | {| —— 
68000 68 | 81 | | 76 (an 6 i 
— |__|} | 1 f — a 
ie tae ss +80 | 80 a cy ( 
nee [ee ag gH oe ee a aes Bs }— - I —— 
- 1 - | 
72000 70 85 | 84 | 84 +80 80 50 
ee a | = FER - Sa eee a | (i aa ae 5 aa —— ! = ee 
74000 | «6-72 | 86 >" ak | 88 ee ee el es | 
| ae, 4 ee = | 
‘ | SS ae ne | kes eee 9 oF = = 
76000 | “72 88 94 | 9 | 90 90 50 
| < =e —— = —|| —_—|- | : Ieee aA’ a 
78000 | +74 89 | 1-02 | 1:02 “98 -98 | is = 52 
ae es | . | | 
: ES eee fee ee ee! ee ee) 
80000 “74 | 90 1-08 1.08 | 1-04 1-04 | «52 
— =} — - || | - | a ee 
82000 | -76 | 92 | } 1-12 | 1-12 “52 
= cali -_ oat cable , a i ns |_ « ” ae 
84500 76 94 | | 122 | 1-28 of 
— 4 | _ { _ . Sees ——— : aes 
87000 | -76 96 | “54 


Luoyp’s Recister OF Suippine, LonDoN.—16¢éh June, 1927 
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TABLE 24 


STRINGER ANGLES on UPPER DECKS 
and LONG BRIDGES. 


STRINGER ANGLES. 


DIAMETER OF 
THICKNESS OF SHEERSTRAKE 
RIVET AS 


OR STRINGER SIZES OF FLANGES.* | SPACING OF RIVETS. 
REQUIRED BY 
WHICHEVER IS THE GREATER. 
TABLE 38. 


Inches. Diameters. 


43 


* The thickness of the Gunwale Angle may be that of the Sheerstrake or Stringer Plate, 
whichever is the less. 


Lxuoyp’s Ruaister oF Surppine, Lonpon.—1dth February, 1945. 
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“SHORT” SUPERSTRUCTURES. TABLE 25 
“SHORT” SUPERSTRUCTURES, 
SECOND POOPS, “ SHORT” BRIDGES. FORECASTLES. 
“youmna wot side. | Stringer Angle. |... — | wor eide | Stringer Angle. |g, — Plates| of side” Stringer Angle. —— Plates 
Lx(B+D)| Pisting. Stinger | ‘Tie Plates. | Plating. ea and Deck Plating. eaee and Deck 
ipohes - Inches. é | rete : i | _— | Bir =e Sis ak Gat sp ere Be caer a 
1500 22 | 2kx2kx-22 | 10x-22 | 5x-22 22 | 24x2hx-22 | 14x-22 | 5x-22 } -22 | 2x2} 10 X-22 | 5 x-22 
2000 | -22 | 2bx2hx 32 | 1x22} 5x-22| 22 | 2hxohx22 | 16x22 | 5x-22] 22 | 2}x2hx-22 | 11x-29 | 5x-22 
2500 «| «22 «| 2hx2bx-22 | 1x22) 5x-22| 22 | 2x2hx-22 | 1sx-22 15x22) -22 | 2)x24x-22 | 11x-22 | 5x-22 
3000 22 | 2kx2hx-22 | 12x-22| 6x-22 | 22 24 x24 x-22 | 20x-22 | 6x: 24 x2} x-22 | 19x-22 | 6x-22 
8700 24 | 24 x2kx-24 | 18x -24 6x-24] -24 24 x 2h x -24 22x +24 } -24 24 x24 x-24 | 13x-24 | 6X-24 
4400 24 2b x24x-24 | 18x-24 | 6X-24 | 24 24 x2hx-24 | 24x-24/] 6x-24 | -24 2h x 24x -24 | 18x-24 | 6x24 
5200 24 | Bx2hx-24| ax-2g| 6x24) -24 | 2hx2hx-24 | 26x-24 | 6x-24] 24 | hx 2ex-24| 14x24 | 6x24 
3X8 X24 | 15X24 | 6X24 24 | 8 X83 X-24 (28X24 | 6 X-24 |__-24 8 X83 X-24 | 15x-24 | 6x-24 
8 X8 X-26 | 16x-26| 7X-26 | -26 | 8 X38 X-26 | 30X-26 . 3 X38 X-26 7 xX +26 
8 X83 X-26 | 17x-26| 7X-26| -26 | 3 x3 X-26 | 31-26 | 3 XB X-26 | 17x-26 | 7x-26 
9600 | 3 X38 X-26 | 18x-26| 7X-26 28 | 3 X38 X-28 | 32x-28 3 X83 X-28 | 18x-28 | 7x-28 
11000 3 x8 x-28|20x-28| 7x28) -30 | 8 x3 x-30| 33-80 3 x: 20 x-30 | 7-30 
12600 13 x8 x-28 | 22x-28 | 7x-28/ -30 |3 x8 x-30| 33x-80 8 x 22 x-30 | 7X-80 
ed ecg fo) EST ss 
8 X38 X-80 | 24x-30 _ 8X30) 32 3 X38 X-32 x3 X-30 (24X30 | 80 
17000 8 X38 x-30 | 26x-30| 8x-30] - 3 X38 X-34 x3 Xx 26x-32 | -30 
19500 84. | 3 XB X-32 | 28x-32 | 8x-32 3 X38 X-36 XS X32 | 28x-32]  -B0 
22200 ‘34 | 8 XB X-B2 | 80x-82 | 8x "32 | 38 | 3 X38 X-38 hx 30X-32 | +82 
25000 86 | 8 x8 X-82 | 32x-32 | 9x-32] -38 | 3 x8 x- x3 X 32-32 | +82 
a 
27800 36 «| 84x 34xX-34 | 33x-34 | 9X-34 | 33X-B4 | -82 
30600 88 | 34x 34x-34 “B4x-34 | 9X34 “34 
33400 88 | 84 X84X-34 | 35 x-34 9x34 | “34 
36200 88 | 84 X34X-36 | 36X-36 | 9 X+36 “34 
39000 40 | 84x34X-86 | 37X-36 | 9X-36 | “34 
41800 40 | 84xX384X-36 | 37x-36 | 10-36 | “36 
44600 40 | 84x 8}X-88 10 X38 36x-38| -36 
47400 42 | 34x 34x-38 10 X-38 | 36X-38 | -36 
50200 42 | 3k x34x-38 10 X -38 36X-38 | +36 
53000 ‘42 | 34x 34x-40 10 X-40 | 87X-40 | -36 
55800 42 | 84Xx34X-40 10 x40 34x 3hx-40 | 37x-40 | -38 
58600 44 «| 84x34 -40 11 X-40 | 34 x 8h x-40 | 37x-40 | -38 
61400 44 | 84x 34X-40 40 | 11-40 | 84x 384x-40 | 37x-40 | -38 
64200 44 | 84 X34x-42 11 X+42 34 x 34 X-42 | 38x-42 | -88 
67000 46 | 34x 34x-42 11x -42 3} X84X-42 | 38x-42 | 38 
34 x 34 x -42 11 Xx -42 34x 34x-42 | 38x-42 | -38 
34 x 34 x-42 11 x-42 34X35 x-42 | 88x-42 | -40 
34 x 34 x-44 12 x -44 34x34x-44 | 89x-44 | °40 
34x 3h X-44 12x-44 | 34x 3hx-44 | 39x-44 | 40 
34 X 84 X-44 52 | 8hx Bh x-52 “51X52 84 X34X-44 | 40x-44 | -40 


Luoyp’s Register or Surppinc, Lonpon.—17th May, 1928. 
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LOWER DECKS. 


TABLE 26 


thira deck, and the thickness of the third deck may be as required for decks below third deck. 


Lueyn’ 


8 REGISTER oF Suiprrnc, Lonpon—13th July, 1922. 


In way oi a partial superstructure exceeding 15 per cent. of the vessel’s length, the thickness of the second deck may be as required for a 


iii WHERE A STREL DECK (THERE SERINE THIRD DECK. | eae ee, | ALL LOWER DHOKS. 
a8 are “a a a HALF LENGTH Sieeniaie : ann T [= i ANGLE. | 1G: i) 
NUMERAL, a a | Thickness. | | aE R | ari Ef [Stringer Plates toknes 
Lx(8+D). | Hest | | a) pe ae) te | Br mcs gag, | Taammet | 
cl sapex bees bombed ce SEE | Beth, | SIRE | ke xh a 
% Bitte, Tar) ee haat = fig. | ie Pee ae | ee | Gee | deme | ici can 
41 | +84 9X34 | | 8 X83 xX-34 | | 24x- 
10500 i 4 34 | 9Xx-34 | | fT Toa ark aecehais al 1 ae ea 
12100 | 42 336 «10-86 | | db as 3 x8 x-B4 F 34 26X-34 | 30, 
13800 ~1ox-86 |» f | hs | 8 x8 xB4 | 84 | 87 x-BE | 30. 
CHa Pe 
17700 | | | shxshx-34 | ‘B4 | 29x34 | 30 
shu “30 | | | sbxakx-se | -34 | 80X34 | -80 
22100 “zo | | | shxahx-s6 | -34 | s1x-34 | -80 
24500 a | -80 1 cd ad | ghxahx-se | 34 | 82x-34 | -B0 
84 80 | | : BAX 8h x-38 _ 84 88 x4 \_ 30° 
MIS SO 
| +32 BEX 3}x-40 | -B4 | BOXBL | °80 
32 | | shxshx4o 3d 35x34 | 80 
“sa | 2 |.té«‘Ss«RARBHX-4e | 84 | B6X-84 | -80 
tad. atl Ph Bbxabx-4d | 36 | 37 X-36 “32 
sr meee ghxahx-44 | -36 [38x36 | “32 
“os ||| abxahxae | a6 | sox | 92 
3° SEL | Bhxahx-46 | 86 | 89x36 | 32 
(36) 88 | ak | ShxShxae | 36 | 4oxse | 82 
| -38 | -40 | -36 | S$xBhx-48 | 88 | 41x-88 | “34 
60600 sa 1-40. | se | shxshx-50 | 38 | 41x-88 | -34 
63800 40 lo 336. | 84x Bh x50 “ga | 42x-88 | -34 
67000 a0 | 40 | 6 | ahxehxne | 88 | usxe | 3 
70400 42 | -42 | -38 | 8hx3hx-52 40 |. 13X-40 | -36 
74000 ae | 42 | 38 | shxahx-4 ab |-aase40 na oor a 
77700 | ores ee +40 [axa xd | 40 | 45x-40— 86 
81400 cM) | wo | # x4 x56 | 40 | soxa0 | 96 
85200 ag | 46. | -42 «| 4 x4 x-be | -42 | 46x-42 | -88 
89100 ae.| 46 | a2 |.4 x4 x-be | 42 | 47x+42 Ta 
93100 gad dtlxae bk Ma MeOOsdc ae) 47-42 | 38 
96200 sot denicas) lok od weet gd cue | exh oleae 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted with 
BRACKET ATTACHMENTS at top and bottom in accordance with TABLE a 
Table 30. (See Continuation.) 


Overall HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 


Length of 
Stiffener, - —- = = = 
including End 


Attachments. Feet. Feet. Feet. Feet. | Feet. Feet. Feet. 

10) 2 4 6 | 8 10 12 

Feet. | ms a Pa; Inches. Inches. Inches, Inches. a Inches. Inches. 
8 | 4 x8 X-80 |] 44x38 x-80 | 44x38 x-B4/ 5 x8 x -82 | 54 x8 x-82 | 5x8 x-86 1 6 x8 x -B4 


9 |!) 44x38 x -32 5 x8 xX 82 5 XB X -86 


Ge XeSe a Shels -Guates « 28 | 54 x3 x -80 


5 X8 X-34 | 5X3 x -84 | 6 X38 X -B4 5} x8 x-80 | 6 X83 xX-32 | 6 X38 X -B4 


R 
oy 
o 
z 
<q 
| |-_-_ C  — 
! 
|| 56x38 x36] 6 x8 wae | oh x +30 . 6 x3 x-32 | 6x3 x-34 | 6hx3 x -36 
| 
ae L 
12 |v} 6 x8 SE x +32 | 6 X8 x32 | 6 x8 x-36 | 646x3 x-36 | 7 X38 X-36 | 7 XB xX -38 
A 


13 55X83 xX -84 | 6 XB x-B4 | 6hXB x -B4 |] 6X3 x-38 | 7 X38 x-88 | 7X38 x-88 | 7hX3 x -40 
14 6 x8 x -B4 64 X38 X -B4 7X3 x 36 7X3 x -40 74x38 Xx -40 8 x3 x -40 8X3 x +44 
| — 
15 ||| 64x38 x-34 1] 7 x8 x-36] 7x3 x-38 | 7x3 x-42 | 8 x8 x-42 | 84X38 x-42 | 8EXB X -46 
16 ||| 7 x8 x-36 | 7x8 x38] 8x3 x-40| 8 x8 x-44 | 8x3 x44] 9 XB x44 | 9 XB X48 
17 ||| 7x8 x-88 | 8 x8 x-40 | 8x3 x-42 | 8x3 x46] 9 XB x-46 | 9FX BEX -46 | OF X Bh X -48 
18 8 x8 x-40 | 8x3 x -42 9 X83 X -44 9 x38 X -48 95 x 3h x -46 | 10 x 34 x -46 | 103 X 35 X -46 
i 
19 |e| 8x8 x-42 | 9 x8 x-44 | 9 x38 x -50 | 94x Bh Xx -48 | 10 x 3h x -48 | 104 X Bh Xx 48 | 11 X Bh X -48 
ot 
i . 
20 B| 9 x38 x-44 | 9b x 3h x -46 | 10 x 34 x -46 | 10h x 3h x -50 | 10} x Bh x -52 | 11 x 84 x -48 | 11h X 35 X -50 
21 ||| 94x 3h x -46 | 10 x 3h x -46 | 10h x 34 x -46 | 11 x 8h x -48 | 11 x Bh x -5O | 11h x Bh x +52 | 12 x Bh x -b2 
22 |! | 10 x 34 x -46 | 104 x 3h x -46 | 11 x 34 x -48 | 114 x 84 x -48 | 12 x 34x -5O | 12 X 34 X “D4 | 12x3hx 3) x-46 
23 || | 10h x 34 x -46 | 11 x 8h x -48 | 115 x 34 x -48 | 12 x 34x -50 | 12 x Bh x -56 | oboe 12 x 34 x 34 X +56 
24 || | 11 x 8h x -48 | 114 x 84 x -48 | 12 x Bh x -50 | 12x34x34x-46| 12x34X38hx-50| 12X4 X4 X48) 12X4 X4 X54 
‘a s0.9 : 4A Ate 
25 || | 114 x 8h x -48 | 12 x 84 x -5O | 12x34 34x46] 12*34%34x-54| 12xK4 X4 X-BO| 1BX4 X4 X48) 13X4 X4 X-52 
26 |V/ 12 x 3h x -50 | 12x8bx3hx-46|) 12x34xBhx-54] 12X4 X4 X54] 13K4 X4 X-5O| 1BK4 X4 X-56 
Ey 
27 |z 12 X 3} x 84 X-46| 12x 34x 3hx-50| 12x4 x4 X-50| 18K4 X4 X-54| 14X4 X4 X-50 
<= 
io] 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted with 


BRACKET ATTACHMENTS at top and bottom 


in accordance with 


TABLE 27 


Table 30. (See Continuation. ) 
Gremaly HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
Length of 
Stiffener, 
ryenabe ag Feet. Feet. Feet. Feet. Feet, Feet. Feet. 
14 16 18 20 22 24 26 
es foise. 5 | 
Feet. | Inches. Inches. Inches. Iuches. Inches. Inches, Inches. 
8 iS 6 X3 X °36 54 x8 X -30 5} xX 8 X -30 5b xX 8 X 34 6 X38 X -32 6 X38 X +34 6 X8 X 38 
< 
9 |a| 55x88 x-34] 6 x3 x-32 | 6 X38 X-34 | 64x38 x -34 | 644X3 X-88 | 6EX3 xX-40| 7X8 X-3E 
ae ak | 
10 6 x3 xX-36 | 66x38 x-34 | 64x38 x-88 | 7 x83 x-36/ 7 X8 xX-40 | 7x3 x-38 | 7x8 x -40 
| 
11 ||| 7 X38 x-34 | 7 x8 x-38 | 7x8 x-38 | 78x8 x-40 | 8 x8 x-40 | 8 X8 X-42 | 8 X8 X44 
| 
12 7X8 xX -88 | 74x38 x40 | 8 x8 x-40 | 8 X8 X-42 | 8x3 x-42 | 8X3 x-44 | 9 XB X44 
13 8 x8 x-40 | 8 x8 x-44 | 8x3 x-48| 9 X83 xX-4dd | 9 X38 K-46 1 9 XB X-48 | OF x 845 X +46 
14 4 8x3 xX-42 | 9 x3 x44 | 9 X83 x-44 | OF xX BEX -44 | 94 x Bb Xx -46 | 10 X 34 Xx -46 | 10 X 3h X -48 
I 
15 || 9 x8 x-44 | 9 x38 x-50 | 9$x 3h x-46 | 10 x 8h x -46 | 10h x 3h x -46 | 104 x 34 x -48 | 11 x Bh Xx -48 
—Q 
16 94 x 8h x -46 | 10 x 384 x -46 | 105 x 34 x -46 | 104 x 85 x -50 | 11 x 34 x -48 | 11 x 8h x -50 | 114 Xx 384 X -50 
17 10 xX 34 x -48 | 105 x 35 x -48 | 11 x 3h x -48 | 114 x 35 xX -50 | 114 x 3h x -52 | 12 x 34 x -50 | 12 x 3h Xx +52 
18 11 X 34 xX -48 | 11 Xx 34 x -50 | ud x Bh x -50 12 x 84 x -50 | 12 x 84 x -52 [ sxsbxabw 12 x 34 x 38} X-50 
19 114 x 34 x -50 | 12 x 85 x -50 | 12 x 34 x -52 | zxobxbae 12x 35X34 x-48] 12x34x34%-52| 12x4 x4 X-48 
20 |V| 12 x 3k x -50 | 12 x 35 Xx -56 | exobxabe 12x 35x34xX-52| 12x4 x4 X-48] 12X4 x4 X-52] 18X4 X4 X-48 
Q1 |a| 12x3hx38hx-46/ 12x3hx3hx-48| 12x4 x4 X-48| 12K4 X4 X50] 13K4 X4 K-48] 13X4 X4 X52) 14X4 X4 X48 
| ie. ¥ ve ae atl Bo eee Oe! 
—; | 
22 |! 12x35x3}x-54| 124 x4 x-48/ 13K4 x4 X-48] 13X4 X4 X-50| 14X4 x4 X-48| 14K4 X4 X52] 1X4 KA X48 
- ~ | — —- - = — = } — 
298 |, | 12x4 X4 X-50| 138x4 X4 X-48) 14xK4.xX4 X48] 14X4 X4 X50) 15X4 X4 X48) 15K4 X4 X-52 
a z S Bs Ed faders Sn .: 
24 |%|18x4 x4 x-50| 14xX4 X4 X-48/ 15X4 x4 X-48| 15X4 X4 X-50 
ee Sea 
26 || | 
— 5 - — — —_—-——. 
1 | 
26 | 1} 
- a a 
. | 
27 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted with 
BRACKET ATTACHMENTS at top and bottom in accordance with TABLE 27 


Table 30. (Concluded. ) 

Ra HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 

Length of 

Stiffener, 
including End | 
Attachments. | Feet. Feet. Feet. Feet. Feet. Feet. Feet. 

| 28 380 32 34 36 38 40 
Feet. | Inches. Inches. Inches. Inches. Inches. Inches. Inches. 


6b x8 xX -34 | 64x38 x-36 | 6x38 x-38] 7 x38 x86] 7 x8 x88 | 7 x8 x-40 | 74X38 X 38 


| 7 X¥8 xX-40 | 7x8 x86 | 7x8 x-88 | 7x8 x-40 | 8 x8 x-38| 8 X8 x40] 8 X38 xX 42 


7exX38 x-42 | 8 X83 x-40/ 8 x8 x-42 | 84x38 x-40 | 8X8 x-42 | BEXB X46 1 9 XB X -44 


8x3 x-42 | 8x3 x-44 | 9 x8 xX-44 | 9 XB X46] 9 XB X48] 9 XB X-5O | 94 X 3b X -46 


9X3 x-44 | 9 x8 x-50 | 9b x 34x -46 | 94 x 8h x -48 | 10 x 34x -46 | 10 x 34 x -50 | 105 X 8h X -46 


ro 
wo 
| <--—-—- —-—-—— — BULB AaNGLEs -— — — ———~——~—-—-> 


18 9} x 34 x -48 | 10 x 34 x -46 | 10 x 84 x -48 | 104 x 3h x -46 | 10h x 34 x -50 | 11 x 3h x -48 | LL xX 8h X +50 
14 | 104 x 8h X -46 | 10h « Bh Xx -5O | 11 x 34 x -48 | 11 x 8h xX 50 | 114 x Bh x -48 | 114 x 8h xX 52 | 12 x 3h X -50 
15 ou x 3h x -50 | 114 x 34 x -48 | 114 x 84 x +52 | 12 x 84 x -5O | 12 x 84x -52 | 12 x 3h x -54 [ exobxhs 
———— 1 ae 
16 | 12 x 84x -50 | 12 x 3h x -52 | 12 x 8h x -54 EE 12 x 34x 84x-48| 12X34x35X-50| 12X4 x4 x-48 
[| ee eal 
17 |, | 12x8hx8hx-46| 12x34x3hx-48| 1234x34x-50| 12K4 X4 X-48| 12K4 X4 X-50| 124 X4 K-52) 13X4 X4 X48 
| — 
18 | 12x 8hx84x-52| 12x4 x4 x-48| 12K4 x4 X-50| 13K4 X4 X-48] 13K4 X4 X-50| 13X4 X4 X-52| 14X4 X4 K-48 
| | 
| 
19 || | 12x4 x4 x-52) 13x4 x4 X-48| 13X4 X4 X-50| 14X4 X4 K-48 14X4 X4 X50] 1X4 X4 X48) 1X4 X4 X50 
| 
20 18xX4 x4 x-52| 14x4 x4 X-48/ 14K4 X4 X50] 1X4 X4 x-48/ 5X4 X4 X-5O 
| 
21 | 14X4 X4 X-52] 15xX4 x4 X-48| 15x4 X4 X-52 
d 
22 |B] 15x44. x4 x-52 
\f 
|o 
23 
24 
1 
25 |! | 
26 | | 
27 Al 


Lioyo’s Recister or Surppine, Lonpon.—13th July, 1922. 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and _ fitted 
with LUG ATTACHMENTS at top and bottom in accordance TABLE 28 


with Table 30. (See Continuation. ) 
Overall HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
Length of 
Stitfener, 
including End 
Attachments. Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
0 | 2 4 6 | 8 10 12 
Feet. A Inches, Inches. Inches. Inches. Ine =, sisiten: Inches. 
8 |: | 45x38 x-34 | 5 x 8x-36 | 54x38 x-88 | 6 x 3 x-88 | 5x 8 x-32 | 54x38 xX-36 | 6 X8 X 82 
oe ei 
9 || “5kx3 x34] 6 x8 x-B2 | 5hx 8 x-32 | 5x3 x36] 6 xB x32] 6 x3 x -B8 | GhX3 x -36 
<q 
10 ,| 6 BGK 6 x3 x-82 | 6x38 x-34 | 64x83 x-88 | 7 x8 x36] 7 x8 xX -40 
11 [a| 5x3 x-36 | 6 x3 x-36 | 6kx3 x-36| 7 x8 x-86/ 7 x8 x-40 | 7x8 x-40 | 8 X8 x +40 
| 
12 | 6 x8 x38 | 65x38 x40 | 7 x8 x-88 | 7x3 X-38 | 7x3 x-46 | 8 X83 X44 | 8EXB X -44 
| 
18 | 6x3 x34) 7 x3 x-40 | 7x38 x-42 | 8 x8 x-42 | Bx 8 x-42 | 9 X38 x-44 | 9 XB X48 
| 
14 | 7X8 X42 | 7ExX8 X-44 | 88x83 x -42 | 8X3 x48 | 9 xB x -46 | 94 x 3h x -46 | 94 x 3h x -50 
Pe ai 
15 ||| 7x3 x-44 | 8 x8 x50] 9 x3 x-44 | 9 x8 x50 | 94x BEX -48 | 10 x 8h x -48 | 104 X Bh X -46 
| 
4 
16 |3) 8x3 x-42 | 9 x8 x-44 | 9h x 34x -46 | 10 x 3h x -46 | 10 x 84 x -52 | 105 x 34 x -52 | 11 x 8h x -50 
5 ° 
17 c 9 x3 x46 | 9b x 34x 46 | 10 x 34 x -48 | 10h x 8h x -48 | 11 x 84 x -48 | 11 xX 34 Xx -54 | 114 x 384 X -56 
ee 
18 ||| 9} x 3h x -46 10 =X 3) X -50 | 10h x 84x 52 | 11 x 84 x -50 | 114 x Bb x -54 | 12 x 84 x +52 | 12x3bx 3h x -46 
| WE bit. ei - , 3 
19 10 X 3% X 48 | 10} x 34 x -50 | 11 x Bh x -52 | 114 x 84 x -58 | 12 x Bh x 54 | 12XBEXBhX-46) 12X4 x4 X48 
————} | -—_—_—_—__ |_ : 
20 11 X 34X48 | 11 x 85 x -54 | 12 x Bh x -b0 | 12x3}x384x-46| 12x3}x3hx-48, 1BX4 X4 X48) 1BK4 X4 X48 
_| | hates nese | ethe. a psec a 
| | 
21 IL x 3) X54 12 x BEX -50 | 12x84xX3hX-46| 12x3}xB4X-52| 12x4 x4 K-48) 1BX4 X4 X48 14X4 X4 X-48 
22 |v| 12 x 84 x -50 [ eebaab cu 12 X84 34}x-52| 12x4 x4 X-52] 13xX4 x4 X-48] 14X4 X4 X48) 15X4 X4 X-48 
2B | A) 12x3hx3hx-46 12xX3hx3BhXx-54) 12K4 X4 X54) 13K4 X4 X52] 4X4 X4 X48) 5X4 X4 X48 
‘a : _ é : A = | 
24 || | 12x3hxBhx-b4 12x4 x4 X-56) 1BX4 X4 X-54| 144 X4 X52] 1X4 X4 X50 
25 x 12X4 X4 X-54) 18x4 x4 x-56 | 14X4 X4 X-54) 15X4 x4 X-52 
8 Pe a ed : a | cee eee 
26 || | 13x4 x4 X-54| 14x4 X4 X-56| 15K4 X4 X-54 
etien | _ ne = ed 
27 ¥| 14X4 X4 X54) 15XK4 X4 X-56 


NN ee ee a 
The ends of upper ’tween deck stiffeners marked * may be riveted to boundary bars only. (No lug attachments.) 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and _ fitted 
with LUG ATTACHMENTS at top and bottom in accordance TABLE 28 
with Table 30. (See Continuation. ) 


Overall HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 


Length of 
Stitfener, a = a. = a ee aos = — 

including End | | | 

Attachments. Feet. | Feet. Feet. | Feet. | Feet. Feet. | Feet. 


14 16 18 20 22 24 26 


~1 


Feet. Inches. Inches. | Inches. } Inches. Tuches. Inches, Inches, 


8 |i| 6 x8 x-40 | 6x3 x-84 | 64x38 x-38 |] 7 x 8 x-36| 7 x38 x-88 XB X-42 | 74x 3 X +38 


9 7x8 x-86| 7x38 x-40| 7 x38 x-46| 7x8 x-40| 8 x 8 x-40| 8 x8 x-42 | 8EXB xX -42 


10 7hxX3 = X-38 | 7h x38 Xe | 8 x 8 x 42 8hx3 x-42 | 8x8 x-46 | 9 x8 x-44 | 9 XB X 46 


8x8 x-48 | 9 x8 x-46 | 9 x3 x50 | 9b xX 34 x -46 | 10 xX 8h X -46 


9 x8 xX-44 | 9 x8 x-46 | 94x 3h x-46 | Ob x 34x -50 | 10 x 3h x -48 | 10 x 3h x -40 | 104 x 8h x -46 


BULB ANGLES 


94 x 8h x -46 | 94 x 34 x -50 | 10 x 34 x -50 | 10h x 34 x -48 | 11 x 8h x -48 | 11 x 84 x -5O | 114 x 34 X +50 


14 ||| 10 x 84 x -50 | 104 x 34 x -48 | 11 x 3h x -48 | 


| | | 


15 11 x 35 x -48 | 11 x 84 x -52 | 115 x 384 xX +54 | 12 x 33 X -50 [ exsbeobe 12 X 3h X34 X-48| 12 x 85 x 84 x -52 


11 x 3} x -52 | 114 x 34 x -54 | 12 Xx 84x -5O | 12 X 3} X -56 


16 | 11 x 8h x -52 | 12 x 3h x -50 | 12 x 3h x -56 12X34 X35 X-46| 12X3}X35Xx-54| 12X4 X4 X48) 1BX4 X4 X48 
| | | 

17 |y| 12 x 8h x -54 | 12 x 34x 3}x-46| 12x34x3}x-54| 12x4 x4 x-48/ 13X4 x4 X-48| 13x4 x4 X-50| 14x4 X4 X48 

18 |A| 12x8}x8hx-50| 12x4 x4 xX-48] 18X4 x4 X-48| 18x4 x4 X-50| 14xX4 x4 X-48] 14X4 X4 X-52| 15X4 X4 X48 

—————e | : | 

19 12X4 X4 X-52)13K4 X4 X48) 1X4 X4 X48) XS X4 XZ 1DXA X4 X48 


20 13xX4 X4 X52) 14x4 X4 X-48| 15X4 X4 X-48) 15X4 X4 X54 


14X4 X4 X-52) 15X4 X4 X-52 


BULKHEAD STIFFENERS spaced 30 INCHES apart and _ fitted 
in accordance 
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with LUG ATTACHMENTS at top and bottom 


with Table 30. 


TABLE 28 


(Concluded. ) 


Overall HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
Length of 
Stiffener, 4 —_— a 
opr Feet. | Feet. Feet* | Feet. Feet. Feet. | Feet. 
28 30 82 34 36 38 | 40 
| <== _ — 
— A Inches, | Inches. Inches. Inches. Inches. Inches. | Inches, 
8 |,| hx3 x44 | 8x3 x40 8 X38 xX-42 > 8 X 3 X-46 | 8X3 X-44 | 8EXB3 X46 | 8EXB X 48 
| 
9 ||| 8x8 x-46 | Bhx3 x48) 9 x8 x-44 | 9 x8 X46) 9 X38 X50 | 9b x Bh x -46 | 9b x Bh Xx -48 
! | | 
10 : 9 xe x 50 | 9} x Bh x -46 9k x 3h X +48 | 10 xX 84x -46 | 10 x 34x -48 | 10h X 34 X -46 | 104 X 3} X -50 
< 
i) 
11 B 10 xX 34 x -48 | 105 x 34 x -46 | 104 x 8h x -50 | 11 x 34 xX +48 | 11 X 84 Xx 50 | 11 Xx 84 xX +52 | 114 X 8} X -50 
| / 
| 
12 ||| 11 x 34x -48 | 11 x 3h x -52 | 114 x 3h x -50 | 114 x Bh x SA | 12 x 8h x -50 | 12 x Bh x 54 | 12x3hx3hX-46 
| = —— 
| Day arta 
13 | y| 114 x 8h x -54 | 12 x 34 x -50 | 12 x 3h x -56 | exh 12 X3}x34x-48) 12x34x8hx-50| LZX4 X4 X-48 
= ee | 
14 [A 12 X 34 X84 X-46| 12x 34x34 x-48 12 x 8} x 84 x54 | 12X4 X4 x-48| 12X4 X4 X-50| 18X4 X4 X-48) 14X4 X4 X-48 
16 12X4 X4 X-48| 12X4 X4 X-52] 13K4 X4 X48) 13BKX4 X4 X-50| 1X4 X4 X48) 14X4 X4 X-50) 1X4 X4 X48 
16 : 13X4 X4 X-50| 14X4 X4 X-48| 14X4 X4 X50! 15X4 X4 K-48) 15X4 X4 X50) 1X4 X4 X52 
| a 
17 ||| 14x4 x4 X-52)15x4 x4 x-48| 15xK4 x4 X-52 
18 ||| 1bx4 x4 x-54 
— _ ty = — 
19 
20 |3 
aoa 3 : a ae 
z = = 
> } 
21 |8 
i 
— | se: = a an —iowh bh DE lage eo 
22 | 
Lea) = 2S 
. 
23 l | | 
= | ——— ~ = 
! | 
24 | 
= J ; , a oo 
25 | 
— } | ———— — =: 
26. || 
| | | 
| 
27 |V 
Liorp’s RaGisTkR or SHippine, Lonpon.—16/4 June, 1927. 
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TABLE 29 ATTACHMENT for STIFFENERS. TABLE 30 


BU LKHEAD STI FFENERS BRACKET ATTACHMENTS. LUG ATTACHMENTS. 
TYPE AND DEPTH OF £x/|-_— = ee 
STIFFENER. Number and Size of 
. Thickness | Width of Number and Size of 
in a GS. of Bracket.| Flange. ep Rivets in Lugs. 
| Inches. Inches, 

OVERALL | | : : : 
LENGTH OF ae | STIFFENERS ATID IES mise. neon sos ete “34 — 3 of 4 Ins. Dia.) 2 of } Ins. Dia. 
STIFFENERS eer WITHOUT 
INCLUDING ee BRACKETS OR LUGS : - - 

ND ATTACH- DE. AT ENDS. nye: | * 

MENTS. ; ; ; Bulb Angles under 64 inches 36 -- So ae ae 

Feet, Inches, Inches, —_ * 

x: / 1 © 3 
33X38 80 Bulb Angles 65 ” “38 coe Day, eis 25 i ”» 
4 X3X-30 ” 3s Ae aud (b ” 40 = 4, ; ey) $ ,, i ”» 9 
9 3 3 
4 xX8X-82 ” » 8 4 8} ” “42 = 5» 2» » Say himrygrensy 
1 9 3 
44 X3X- " » 9 y 9D A “34 24 6» 4 » » 4 ,, ; » 9» 
| 
1 ‘ 6 7 3 
” Re OU 105 ” | “36 24 Sy 4 9» a» 3 ”» 9” 
5 X8X- | 
93 7 
” » ll , 115 ,, | 38 24 (OS 4, t mo” 
5} X3-X -B4 
F ; 7 7 
” 5 ks ” | “40 3 ; $y F » » Sere celery rs 
a 
6 X38xX: eI 
Channels 12x 33x33 ,, |Z) -40 3 Dp ct Tattoo (ip bat Sie erry 
4 
& 
64X3x: : x 7 
. 12x4 x4 + | 40 3 LO) see syy os Ug i Oe 
64 X3x- : | 7 - 1 
: » 3x4 x4 4, |) | 42 os ee Mee ee eee eee 
- | 
= 1 ul 
” 14x4 x4 ” | 42 3 12 33 » 8° Ey os 
= 

Stiffeners spaced 24 inches apart on collision »  Abxdoet Sih) ade 3 118 wt wp ow | 8 Bow 

bulkhead and 30 inches apart on other bulkheads. 


Luoyp’s REGISTER OF SHIPPING, LonDoN.—16th June, 1927. 
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BULKHEAD PLATING. 


STIFFENERS SPACED 30 INCHES APART. 


TABLE 31 


STIFFENERS SPACED 36 INCHES APART. 


Depth at Middle Line 
from top of Bulkhead to 
Lower Edge of Plate. 


Thickness. 


Depth at Middle Line 
from tup of Bulkhead to 
Lower Edge of Plate. 


Thickness. 


Depth at Middle Line 
from top of Bulkhead to 
Lower Edge of Plate. 


Depth at Middle Line 
from top of Bulkhead to 
Lower Edge of Plate. 


Thickness. 


Feet. 


Feet, 


Feet. 


Inches. 


35 


8 *26 36 


12 40 


16 44 


20 48 


24 52 


56 


TABLE 32 


TUNNEL STIFFENERS SPACED 36 ins. APART. 


Mean HEIGHT FROM BASE OF TUNNEL TO TOP OF FLAT SIDE, 
Height from 
Base of | 
Danes, Feet. Peet. Fest, Feet. Feet, Feet. 
Deok. 3 . 4 5 6 vf 8 
Feet, Inches. Inches. ae | Tantan Inches. 
if. if 8 x24 x-24 4 X38 X-26 § 54X38 X-36 54x33 X-30 
| - 1 A 
16 |! 3h x 2h x -22 4X3 X-80 ' 5X3 X-80 6 XB X-82 | 
3 . — — | 
20 84 x 24 x -26 45 X3 X-30 6 X38 X-32 64x38 X-34 
v4 bs = e "- ’ | 
24 ||| 48 x-28 5 XB X-32 6x8 x36 | 7 x8 x86 || 
om aes 
28 || 4X3 X-30 5 X83 X36 64xX3 X-38 7hx3 x-38 | | 
| - — — ———_|—________——__| | 
32 |i 44x38 X-80 5X3 X-34 7X3 x-38 8 x3 x-40 : 
‘eas ig ‘ - — — cae a = = a - —_ = = a — — 
36 E 4hX3 X-32 6 X3 X-32 6 X38 X-32 64X3 X-38 74X38 X-+36 8 X38 x-44 3 
4 - ——— : Br meee 3 __ et anal 
40 |! 4kx3 X34 6 X38 x-38 6 X38 X-34 7x3 x36 | 8 x8 x-40 8x3 x46 [8 
EE——————————— a) eae Fa ad AP SS [ee aes ier ae, = eee — 2 Se SS b 
| | = 
44 || 5 X38 X-32 6 X3 x-40 64X3 X-34 7X3 X38 | 8 X3 xX-44 9 X83 X-44 | 
‘: aS) KS iccaeatanlin o< ei : ee ee eens —_—__-_—— | 
48 ||| 5 x8 x-36 5EX3 X30 | = 6X3 x36 ThX3 X40 |  8hXB X-42 9 x3 x50 || 
———| | —__—_—_—___—— —— - —| ee Sd Ae Oa E aoe = _—____——___—_——_| | 
52 5EX3 X-34 54X83 X-84 7 X38 X-36 8 X38 x-40 | 9X8 X44 94 X 34 x -48 & 
aS | — -—- — — _ aie ee Se aS 22) SS -_ me —— — =a —EE _ — | | 
56 | 5} X3 X36 6 X3 X-82 7 X83 X-88 8 x3 x-44 9 x8 x-50 10 x34x-46 || 
60 v 6 X3 X-32 6 X83 x-34 74X3 X-38 8hx3 x-42 9} x 84 X46 10} x 34 x -46 y 


Angle stiffeners of 6 inches in depth and all bulb angle stiffeners are to be connected to the inner bottom plating by a lug. 
Luoyp’s ReGisTer or Surpprnc, Lonpon.—16th June, 1927. 
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TABLE 33 


Luoyp’s Register or SHrrpina, Lonpon.—13th Judy, 1922. 


HORIZONTAL GIRDERS in OIL FUEL TANKS. 
aecieaoal GIRDER. VALUES OF = | GIRDER, 
S*x Dx H S?*xDxH | 
100 Intercostal. Face Bars. 100 | Intercostal. Face Bars, 
Inches. Inches. i Inches, Inches. 
140 a | 12 X -38 5 xX 8X -84 1030 ‘| 88 x -40 8 x8 x -46 
4 | ri : 
180 y| 15 X +88 4k X 8 X -30 1100 ! 33 X -40 9 x8 x +50 
| | 
a ee en 
220 an 15 X +38 6 x38 x -80 1190 7 38 x -40 10 x 8} x -48 
i 
ate i) | 7 f= == || 
260 | 15 X +88 6 X38 xX -42 1260 36 X +42 8k x3 x -50 
— —— = _ aed. a 
| 
300 18 X +38 6 X38 xX -34 1840 | 86 X -42 94 x 34 x -48 
—— |) ae : _ 4! 
340 | 18 X -88 64 xX 8 Xx -42 1420 36 X -42 10 x 8} x -52 
a es (Bes a ee = | 
| | 
380 21 x -40 6 X8 xX -34 1500 | 39 X -44 9 X38 xX -50 
ise ~~ = ee fleas ae vats 
. | | | 
420 21 x -40 7 X38 X 36 1580 39 x -44 10 x 84 x -48 
£2" ieee? is a. ee | 7 
: 1 | 
460 | 21 x -40 74 X 3 x -40 1685 1 | 89 x -4d 10 x 34 X -56 
© SR) Deere! I meee wl : oe 
1 | |g | 
500 1) | 21 x -40 74 X 8 X -46 1795 bia 42 X -46 9 x 8h Xx -54 
a ioe deed | 
550 |<) 4 X40 | TXB XK he 1905 |i | 42 x -46 10 x 84 x -56 
io) t 
600 =|! | ea x 40 7h xX 3X -48 2070 | | 42 X -46 11 x 8h x -60 
7 —— ee, FS) oe = | C = 
| 
650 | 27 Xx +40 7 X8 xX -40 i 2190 | 45 X +48 10 x 34 x -58 
=S_ | ¥ | £ ——s = = — 
' 
700 | i 27 x -40 7k Xx 3X -44 2330 ; 45 X -48 11 x 34 x -60 
: | _ = | x a Roe & 
| | 
750 | 27 x -40 8 X38 xX -48 2470 | 45 X +48 12 x 3} x -60 
| See: Seo : ee ee ee 
800 27 x +40 8h xX 3X +50 2610 48X50 | 114 x 84 x -56 
a : n Ses ae eet: = os, 
| | 
850 | 30 X -40 8 X38 xX -42 2750 48 X -50 | 12 x 3} x -60 
— = — _ -| | (oi ———- ——— 
910 | 30 x -40 8 xX 8x -50 2890 48 X +50 12 x 38h x -68 
Lh | | ees al aos Ue ba eae vee ayy 
| | 
970 y| 30x -40 9 x8 x -50 Vv 
| | } 
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VERTICAL STIFFENERS on BOUNDARY BULKHEADS of 
OIL FUEL BUNKERS and DEEP WATER BALLAST TANKS. 


TAB 


ie 34 


P Alma HEAD H 
Stiffener 
including 
End 
Attach- Feet, Feet. Feet. Feet, Feet. Feet. Feet. 
ments. fe) 4 8 12 | 16 | 20 24 
<r he Inches Inches. Inches. Tuches. | Inches. Inches. Inches. 
5 : 8 X83 X24 4X8 x-26 5 X83 X-36 6 x8 xX-88'| 64x8 x-42 6 X38 x-36 6 X38 x-40 64X3 X-38 
tye) : Ee | 1 
6 : 84x8 x-28 5 X38 X-34 6 x3 x-38 | 64x38 X-44 | 6X3 X36 | 64x83 x-40 7X8 x-42 74X3 X-40 
, | | 
| 
7 \a| 4 X83 x-86 54X38 X-42 64X38 X-46 6 X3 X-36 64x3 x-40 | 7 X8 X-42 8 X83 X-44 8$x3 x-42 
Sees | E 
4 
g || . 6 X38 X-86 | 6 X8 X-36 64xX3 X-44 74X83 X-44 8 X3 X-44 84xX3 X-46 9 x8 x-50 
| de SE 
| 
9 |! 6 X38 x-42 64X83 X-44 7 x8 x-50 85xX3 x44 9 X3 X-46 9$xX3}xX-46 | 10 X38}x-50 
| 
er ia 
10 a 64X38 X-36 74X38 X-40 8 x3 x-50 9 x8 xX-50 | 10 X35x-50 | 108x3}x-50 | 11 x3}x-50 
—— | ram | 
11 2 7X8 x-44 8 x3 x-50 9 X3 x-50 | 10 xX34x-50- | 108X38}x-60 | 11 x3}x-60 | 12 x38hx-54 
= 
12|;| 7 X38 x-34 8 X3 X-38 9 X83 X-44 | 10 x3}x-50 | 104x35x-60 | 11 X3$x-68 | 12 x34x-60 fexsaxay ee 
| | EE 
meatal 
13 ||| 74x38 x-40 84X38 X-44 9$x3 x-50 | 105x34x-60 | 11 X34x-66 | 12 x34x-68 [12x3}x34x-GO)13x4 x4 x-60 
| | 
Fe eee 
14/!| 8 x3 x-50 9 X38 X-54 | 10 x8$x-60 | 11. x34x-68 | 12 x34x-66 paah ah sao X4 X-60)14X4 X4 xX-62 
a 
15 3| 8hx3 x-58 | 10 x3hx-54 | 11 x34x-58 | 12 x3}x-68 12x3hx34x-G013xX4 x4 x-62)14K4 x4 X-6215X4 x4 X-66 
3 aa 
arm t 
16 ||| 93X34x-52 | 10x3}x-60 12X34 x34hx-60)13X4 x4. x-GO)I14X4 x4 x-6415X4 x4 X-66 
17 ||| 10 x3}x-60 | 11 x3hx-66 [12x34x35Xx-58)12x4 X4 X-7014X4 X4 X-G415X4 X4 X-66 
| 
| a | 
18 'l 11 x8hx-56 | 12 x3Bhx-66 [12xX4 x4 x-6814xX4 X4 X-66)1I5X4 x4 X-66) | 
(a | ’ 
19 11 X3hx-66 [12x3}x34}x-6613X4 X4 X-68/15X4 x4 X-68 | 
90 |*|12x3hx3hx-6013X4 x4 x-66 
i 
Q1 || )12x4 x4 x-6414xX4 X4 X-66 
| 
22 Bhisx x4 X-66 
: 
o 
23 4x4 X4 X-68 
See | —— 
Q4 || 15x4 x4 x-70 
v 


Luoyp’s REGISTER OF SuHrIppine, Lonpon.—13th July, 1922. 
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TABLE gee 


NON-WATERTIGHT BULKHEADS. 


* STIFFENERS TWO FRAME SPACES APART * STIFFENERS TWO FRAME SPACES APART * 
STIFFENERS STIFFENERS TO 
OVERALL FITTED TO NON-WATERTIGHT MIDDLE FITTED TO LONGITUDINAL BUNKER TWO FRAME SPACES 
LINE BULKHEADS ACTING IN LIEU OF A BULKHEADS ACTING IN LIEU OF A APART FITTED TO pias fot 
St aes! LONGITUDINAL BUNKER 
= BOW OF PILLARS. ROW OF PILLARS. BUNKER BULK. = Sy a 
HEADS NOT ACTING 
late Sas) tt? |g s IN LIEU oF a Row |°F4CBD 36 INCHES 
OF PILLARS. APART. 
Under Upper Under Second Under Third Under Upper Under Second Under Third 
Deck. Deck. Deck. Deck. Deck. Deck. 
| 1 Inches, Inches. Inches. Inches Inches, Inches. Inches. 
| 5 X8 x-80| 54x3 x-36] 54x83 X-36 53x3 x-321 5 x3 x-40] 4 X8 xX-380 4 X3X-30 
ae | : 
H| 5 x3 x32 | 6 X3 x40] 6 X3 x-36 6 x3 x-36 | 55x38 x-40] 45X3 x-30 44 x3 X-30 
| < 
5 X83 x-36 | 54x38 x-40| 64x3 X-38 64x83 x-40] 6 X38 x-40] 44x3 x-34 44 X3X-34 
y 5X3 X-36 | 64X3 x-40| 7 X38 X-42 6 X38 x-40] 64xX3 x42] 5 X38 x-B4 5 X3X-84 
A 
5}X3 xX-38 | 74x38 x-40| 8 X38 x-46 7X8 X-40| 74X3 x-44] 6 X38 x-34 6 X3x-34 
64x3 x-40| 8 x3 x-46] 9 X38 X-50 6 X3 x-40 | 74X38 x-46| 84X38 X-46) 6 X38 X-34 543 x -36 
7X8 X-44] 9 X8 x-48/] 10 x34x-52 64X38 x-42 | 84x38 x-46] 94x34x-48 | 64X3 X-38 6 X3X-36 
B} g x3 x-44/10 x3}x-48] 11 x3hx-54 7X3 X42 [94 x34x-46 | 105X34xX-48 |] 7EX3 X-38 6} X3 xX -38 
3 9 X38 x-44 1105 X34X-50 | 12 x35x-54 84x38 x-42 |10 xX3)x-46 /11 x8}x-56| 8 x3 x-40 7 X3X-40 
i] 
94 x 34 x-46 | 11435 x-50 9 X83 X-42 |104x3}x-54 | 12 x85x-52 | 85X38 x-44 74X3X-42 
10 X8}x-48 |12 x3hx-54 94 x34xX-44 |11 x34x-56 9 X3 xX-44 8 X3X-42 
ee 
103 x 34 x -50 10 x3}x-44 |12 x35x-56 94 x 35 x -46 8 X8X-46 
Vv 


* Where frames are spaced not more than 30 inches apart. 


Lioyp’s REGISTER OF SHIPPING, LoNDON.—12¢h April, 1923. 
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HATCH WEBS. 
TABLE A. 


TABLE 36 


(See Continuation. ) 


HATCHWAY BEAMS. 


BREADTH OF 
HATCHWAY. 


WITHOUT FORE AND AFTERS. | 
——_——_$_ $$$ if 
Spacing Centre to Centre. 


Feet. 


WITH FORE AND AFTERS. 


Spacing Centre to Centre. 


Feet, 
5 


Inches. 


10 X-50 B.P. 


ANGLES ON BDGES 


Feet. 


8 


OF WEBS. 


Inches, 


12 X-32 


Inches. 


14 X+34 | 3 X38 X: 


12 X-5OB.P. | 


14 X-34 


X +36 | SBCs 


X +38 | 3X8 x: 


12 X-50 B.P. 12 X-32 
12 X-32 14 X-34 
14 X34 16 X-36 
15 X-34 18 X-36 
16 X-36 19 X-36 


8h x8 x- 


x40 - XS. 5° 


14 X-34 17 X-+36 
16 X-36 19 X-38 
18 X-36 21 X-38 
20 X-388 24 X-40 
22 x-38 26 X-42 


17 X-36 20 X-38 23 x-40 28 X-42 82 X44 5 xX 84 x-46 
18 X-36 21 X-38 24 X-40 29 X-42 34 X-46 5} x 34 X-48 
19 X-38 22 X-38 | 25 x-40 31 X-44 86 X-48 | 6 x 3} x-50 
20 x-38 23 x-40 | 26 X-42 32 x-44 38 x-48 | 6 xX 8h x-52 


The depths are measured from the top edge of uppermost mounting to lower edge of lower mounting at the middle of the beam. 


The depth at the ends is to be one half of the depth at the middle, but in no case less than 6 inches. 
The larger flanges of the mounting angles are to be fitted horizontally. 


CENTRE FORE AND AFTERS.T 


LENGTH OF 
FORE AND 
AFTER. 


STEEL BULB PLATE. 


Spacing of Fore and Afters. 


Feet. 


+ 


DOUBLE ANGLES ON | 
UPPER EDGE. 


Woop. 


Spacing of Fore and Afters. 


Feet. 


4 


Inches, 


6} x-38 7 


xX -38 


Inches. 


2) x 2h x-36 


Depth. Breadth. 


Inches. 


7 


Inches. 


8 xX-44 


9 X-44 


2k x 2k x-38 


° 
‘ 


9} X-50 


11 X-50 


24 x 2h x-40 


8 


SIDE FORE AND AFTERS.ft 


STEEL BULB ANGLE. 


Spacing of Fore and Afters. 


Feet. 


6X3 xX-36 


64 x 34 x-38 


ANGLE ON UPPER 
EDGE OF BULB 
ANGLE. 


7X 3h X-38 


Inches, 


2k x-36 


Spacing of Fore and Afters. 


Feet. 


4 


Depth. 


Depth. Breadth. | Depth. | Breadth. 


Inches. 


5} 


Inches, Inches Inches. 


Inches. Inches. 


7 X 8h x-42 


8 x 8h x-44 


9 xX 34 x-44 


24 x-38 


8 x 3} x-50 


94 x 34 x-50 


11 X 34 X-50 


24 x-40 


| 


8 


6h 


6% 


7 
‘ 


+ Depths of fore and afters are measured to under aide of covers, and the bulb plate of the centre fore and after is to be extended to the 


top of the 


wood covers. 
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HATCH WEBS. TABLE 36 
TABLE B. (Concluded. ) 
HATCHWAY BEAMS. 
ba "WITHOUT FORE AND AFTERS.. | WITH FORE AND AFTERS. 
BREADTH OF i spacing Centre to Centre. | Spacing Centre to Centre. | ANGLES ON EDGES 
BASIE WAT. Feet. Feet. i Fet Feet. Feet. bananas 
4 5 6 8 10 
Feet. 5 Z Inches. ‘3 ; 5 inoieeal Inches. : Inches. i Inches. Inches. 
10 8 x-40B.P. 9 X-44B.P. | 9} X-46 BP. 103 X-50 B.P. 11} X-52 B.P. 8 x3 x-40 
12 9 X-44 B.P. 10 X-50B.P. 11 X-50 B.P. 11 X-30 18 X-84 | 3 x3 x-40 
14 10 X-50B.P. 114 X-50 B.P. 11 X-30 13 X +82 15 X-84 3 x38 X-42 
16 11 X-30 ll xX-30 | 12 X-32 15 X-34 17 X-36 
18 11 x-30 12 xX-32 14 X-+34 17 X-36 19 X-38 
20 12 x-32 18 X34 | 16 X-36 19 X-38 21 X-38 4X 3 X-44 
22 124 x-32 14 X-84 | 17 X-36 20 X-38 23 x-40 | 44 x3 x-46 
24 13 X-B4 144 x34 18 X-36 21 X-38 25 X-40 5 xX 3h X-46 
26 13 X-34 15 X-84 | 19 x-88 22 x-38 26 x-42 | 5k xX 84 X-48 
28 14 X-34 16 x-36 | 20 x-38 23 x-40 27 x-42 6 x 3h x-50 
30 15 X-34 17 X-36 21 X-38 24 X-40 28 x-42 6 xX 3h X-52 


The depths are measured from the top edge of uppermost mounting to lower edge of lower mounting at the middle of the beam. 
The depth at the ends is to be one half of the depth at the middle, but in no case less than 6 inches. 
The larger flanges of the mounting angles are to be fitted horizontally. 


CENTRE FORE AND AFTERS.T 


STEEL BULB PLATE. ; woop. 


LENGTH OF Spacing of Fore and Afters, | Spacing of Fore and Afters. 
FORE AND DOUBLE ANGLES ON 


AFTER, ~ ew : UPPER EDGE. Kes 


Inches. Inches. Inches. : Depth. Breadth. Depth. Breadth. 


Inches. Inches. Inches. Inches. 


5 X-B4 5k X +34 6 X-36 24 x 24 X-36 6 7 


6 X-38 7 x-40 7h Xx-42 24 x 24 x-38 7 7 


7 X-44 8 X-46 9 xX-50 2k x 2k x-40 8 7 


SIDE FORE AND AFTERS.t 


STEEL BULB ANGEL. 


LENGTH OF 
Spacing of Fore and Afters. Spacing of Fore and Afters. 
FORE AND oe ANGLE ON UPPER lee 


AFTER. . Feet. sto Lo ee : Seeks 


Tnohet Breadth. Depth. 


Inches. Inches. 


5X 8 X-B4 . 2k x 24 X-36 5 


6 X 3 X-38 . 24 x 24 x-38 5 


7X8 X-44 : 2} x 24 x-40 6 


+ Depths of fore and afters are measured to under side of covers, and the bulb plate of the centre fore and after is to be extendel to the 
top of the wood covers. 


Lioyp’s REGISTER OF SHIPPING, Lonpon.—28th October, 1932. 


ANGLES. 


Inches. 


3 X3x-40 
34x3x-40 
4 X3x-40 
4} x3 x-40 
Bre cai 
54x 3x -40 


6 X3x-40 


64x38 x-40 


EQUIVALENT SECTIONS in ASSOCIATION with PLATING. 
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TABLE 97 


ANGLES. BULB ANGLES. BULB ANGLES. CHANNELS. CHANNELS. CHANNELS. CHANNELS. 
Inches, Inches. Inches. Inches, Inches, Inches. Inches. 
34X38 X-80 
4 X3X-32 
4X3 X-32 
5 X3X-32 the 
54 x3 X-32 a 
6 ¥8X-34 
64 X38 X +34 5 X8 X-32 
54X38 X-32 
54X38 x-44 6 X83 x-32 
6 X38 xX-44 64x3 X-32 
64X3 X-46 7 X38 X-32 
7X8 X-48 74X38 X+B4 6 X3X3X-34 
74X3 X-50 8 x84x-36 | 6 X34x3hx-42| 6)X34X34X-32) 64X3X3X-40 7 x8x8X-80 
8 xX8kXx-50 | 8hx34x-38 | 64xX3hxXBEX-42) 7 X84XBhX-32| 7 X3XBX-44 | 7EX3X3X-B4 
84 X 34 X +52 9 xX84x-40 | 7 x84x345x-48 tina 7EX3X3X46 | 8 <diniete 
9 x8hx-54 | 9hx34x-42 | 7hx34x3hx-52] 8 xb xS4x-A0 | 8 X3X3X-50 Peter 
DE 9} x34x-54 | 10 xBhx-42 | 8 x3BhxBhX-54 er eres 8kX3X3X-52 | 9 XBXBX-42 
10 X34x-54 | 104x34x-42 | 84x34x3}x-56| 9 x34x34x-46) 9 Sivas bh 
103 x 34x-54 | 11 x 34x42 9 Sha eatscae “ghxshxsh xs : | 
11 X8$x-56 | 113x3}x-44 | 94x3}x3}x-62| 10 hy 
114 X3}x-56 12 x34x-46 | 103x34x3}X-56| 11 x34x34x-48) <A } 
12 X3}X-56 11 X Bh X33 X “56 | 114 x 34 x 34 x -48 ; 
12 x34x3}x-56| 114x3}x34x 4 


Luoyp’s Register oF SHipPpinc, Lonpon.—16é4 June, 1927 
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DIAMETERS and SPACING of RIVETS and BREADTHS of 
BUTT STRAPS, END LAPS and SEAMS. 


TABLE 38 


mom | cee | toe | ee | tee | ie 
+36 +50 | “72 “94 1-14 
Thickness of PLATES i Not and not and not and not and not a 
exceeding exceeding exceeding exceeding exceeding 
+36 50 “72 “94 1-14 1:26 
7 1 1 
Diameter of Rivers oe oi a a | s 3 t 1 1} | 
ae 3 ane 9 314 
Breadth of QuaDRUPLE riveted Burr Srraps in inches = 22 25 28} 4 
in i 3 24 
Breadth of TREBLE riveted Burr Srraps in inches — 14} 16% 19 214 
Breadth of DousLe riveted Burr Srraps in inches 8 93 11} _— = = 
Breadth of Stncux riveted Burr Srraps in inches 44 5t _ —_— = = 
. . pt 929 
Breadth of QuinTuPLE riveted Exp Lars in inches... = — 15 174 20 4 
ib ants 18 
Breadth of QuapRUPLE riveted Enp Laps in inches ... — al 12 14 16 
fa ies Z 1 18 
Breadth of TREBLE riveted Exp Laps in inches 6 7s 9 105 12 bi 
Breadth of Dous.E riveted Enp Laps in inches ae 4} 5 6 = =< ari 
Breadth of SivcLE riveted Exp Laps in inches -— 24 3y — ad 7 =e 
er re = 8h 9} 104 


Breadth of TREBLE riveted Seams in inches ... 


Breadth of DousLe riveted SEAMS in inches ... ae 


Breadth of SINGLE riveted Seams in inches... ae 


34 diam. 


64 


344 inches 


Hold Frames where spacing does not exceed 28} inches ; 

Frames in’Tween Decks ; Bottom Frames to Shell Plating 

where spacing does not exceed 314 inches; Bottom Frames 

| to Floors; Reversed Frames to Floors and Inner Bottom ; ; 

7 diam, Longitudinal Angles on Continuous Girders; Vertical 
Angles connecting Floors and Side Girders; Floors, 

Keelsons, Beams except where fitted on Alternate Frames ; 

Deck and Hold Stringer Angles; Face Angles on Web 

Frames and Side Stringers; Bulkhead Stiffeners ere in 
Deep and Peak Tanks; ‘Angles on Hatch Webs.. 


Luoyp’s Rreister oF SHippinc, Lonpon.—15th ae 1945. 
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End Laps of Shell sa where thickness does not 6 95 4 4} 
2+ “5 
c. to c. exceed *36 inch x + oa - 
a End Laps of Shell Plating, where thickness exceeds 
‘B86 inch (except Quintuple Riveted Laps); End Laps 
4 diam. } of Strength Deck Stringer Plates and Plating for 4L 91 3 3h 4 44 5 
c. to c. amidships ; Double Butt Straps, End Laps and Seams of -2 
Inner Bottom Plating, including —- Plate; End Laps 
of Girders and Tee Plates ee se 
=] Seams of Shell Plating (forward and aft); Sane 
a Riveted End Laps; End Laps of Strength Deck Stringer 
‘I Plates and Plating at ends; End Laps of Lower Deck Saou —— 
a 43 oa Stringer Platesand Plating ; Seams of Deck Plating ; Margin 23 33 a 44 
bi o®, Plate Angles; Seams and End Connections of Bulkhead and 
° Tunnel Plating; Angles connecting Side Stringers to Web 
a Frames; Flange of W.T. Bulkhead Frames to Bulkhead. 
a Flat Keel Angles; Vertical Angles connecting Floors ‘and. . 
# | 5aiam. J Centre Girder; Flange of W.T. Bulkhead Frames to Shell, 5 33 43 5 58 6} 
Z| c. toc. Deck and Inner Bottom; End Connections and _—* of 35 4 8 
A ast Plates ; Floors and Cross Ties in After Peak. 
oO |— Ws 
= Hold Frames where spacing exceeds 344 inches; Frames 
6 \54 diam. J in Panting Area; Frames in Deep and Peak Tanks; Frames « 44 1 4 6} 6; 
1 c.toc. connecting Floors to Shell Plating uel flanges) fc forward 34 45 5 
Ll of the half Midship Length .. : 
oO 
A Hold Frames where spacing exceeds 314 inches but does 
& | 6 diam. ) not exceed 344 inches; Bottom Frames to Shell Plating, 3 4 fe — 
<4] c. toc. where spacing exceeds 344 inches; Beams at alternate 3% 45 5} : a 
& Frames ; Bulkhead Stiffeners in Deep and Peak Tanks. 
Ss Hold Frames where spacing exceeds 284 inches but does ; ont 
b |G} diam. ) not exceed 314 inches; Bottom Frames to Shell Plating 41 6} oon — 
Fal c. to c. where spacing exceeds ee mae but does not exceed 4 S 5} 
a 


450 


TABLE 39 


RIVETING OF END LAPS AND SEAMS. 


THICKNESS OF PLATES IN INCHES. 


Above 


Not 
exceeding 
-36 i i exceeding i i i exceeding exceeding 


-54 ; P . 1-04 


1-26 


Double Treble Treble Quadruple Quadruple Quintuple Quintuple 


Double Double Treble Treble Treble Quadruple Quadruple Quadruple Quadruple 


Double Treble Quadruple Quadruple Quadruple 


Single Single Double Double Treble Quadruple Quadruple Quadruple 


Single Double Double Double Double Double Double Double 


Single Single Double Double Double Double Double Treble 


Single — Single Single Single Single Single Double 


Single Single Single Double Double Double Double 


The diameter of the rivets used for attachments is to be regulated generally by the greater thickness of the parts to be connected. 
Treble riveted double butt straps may be fitted as an alternative to the quintuple riveted end laps required by the Table. 


RIVETING REQUIREMENTS FOR END LAPS. 

A B Cc D 
Sheerstrake for 41, amidships. Sheerstrake at ends. Deck plating for }L amidships. Deck plating at ends. 
Strength deck stringer plates for Strength deck stringer plates at Inner bottom plating for 4L 


}L amidships. ends. amidships. 
Shell plating from keel to upper 


Inner bottom plating at ends. 


Margin plates. 


Shell plating from keel to upper 
turn of bilge for 4L amidships. 


Boss plates. 


E 


Shell plating from keel to upper 
turn of bilge. 


The seams of shell plating, all fore and aft, are to be regulated by the thickness of plating amidships. 


turn of bilge at ends. 


Shell plating from upper turn of 
bilge to sheerstrake. 


Keel plates. 
Lower deck stringer plates. 
Deck tie plates. 


Keelson, rider and foundation 
plates. 


Floor plates and web frames. 


Middle line strake of inner bottom. 


Centre and side girders in double 
bottom. 


RIVETING REQUIREMENTS FOR SEAMS. 


F 


Shell plating from upper turn of 
bilge to sheerstrake. 


G 
Deck plating. 


H 
Inner bottom plating. 


The seams of sheerstrakes, stringer plates and middle line strakes of inner bottom plating may be as required for side shell, deck, and 


inner bottom plating respectively. 


The riveting of seams of shell plating in vessels above 500 feet in length is to be in accordance with Section 80, clause 5 (c). 
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Number of RIVETS in SEAMS of PLATING between FRAMES and 
BEAMS AMIDSHIPS excluding RIVETS in FRAMES and BEAMS. 


KNESS OF INNER BOTTOM 


| THIC 
| PLATING IN INCHES. 


THICKNESS OF SHELL AND DECK PLATING IN INCHES. 


TABLE 40 


= Above Above Above Above | Above Above Above 
sash “36 “50 72 eal mee amt ncaa “36 “50 
came or |) Se | Ste ee ee eel a ee 
36 | +50 | +72 94 | 114 | 126 | +36 50 72 
FRAMES IN - i! 
INCHES, | Diameter of Rivet in inches. | Diameter of Rivet in inches. 
| = e tebres 5 1 ly 1d | & i 5 
ae 255, eowne of Rivets Sania Row. | Number of Rivets in each Row. 
20 mee is oi ago ie s 7 6 STANDARD FORM OF RIVET. 
woe tg} eit ; | | 7 | 6 ~---Id_._. 
: ae: 6* 5 ai | 7 6 5 
a ee 6 5 w L a 6 ; 
22 z= 6 5 ae: 6 5 
225 7 6 5B | 8 6 5 
23 8* 7* 5 5 ee ee 6 
28h 7* ae oe | 8 7 6 
24 7 6* 5 ae Oo 7 6 
244 7 | 6* 5 9 fave 
aD x fo 7 6 Biol yo 7 6 
255 | 6 5 7 7 7 
2 | 7 6 5} tel is ae) a 
264 6 5 5 8 7 
af | al he = a L 8 be The tapered neck of Rivet to be 
274 a e iS S e die Wtakcebe aT late ta eben 
28 | g* 7* 6* 5 5 8 7 it is intended to be used. 
285 | 8 vb 6 ag WET 8 7 as Cm eT 
| 8 7 6 5 5 : 8 
3) hs 7 6 a 5 er 
304 8 7 | 6 6* 5 | cs 
31 9 oe Voor wel Wee sr oo 
31h 7 6 e | 5 | ; 8 
32 8* 7* 6 5 | 8 
32h | 8* a ae 8 
33 8 z Gil 5 | 9 
_ 88y 8 7 6 5 | 9 
4 8 7 6 | 6 ' 9 
349 8 + 6 6 | 9 
35 8 7 6 6 | 9 
354 | 8 7 7? 6 | 9 
36 8 7 7" 6 | 9 


The number of rivets in deck seams may be reduced by one where indicated thus *. 
Luoyp’s Recisrer or Saipprne, Lonpon.—13th December, 1945. 
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DIAMETERS of RUDDER HEADS. TABLE 41 


SPEED OF VESSEL IN NAUTICAL MILES PER HOUR. 


AxD 12 | 4 | 16 18 | 20 22 
__AND BELOW. 
DIAMETER OF RUDDER HEAD. 
Inches, Inches. Inches. Inches. 
28 34 4 44 5 
aeest fae 33 sh 4} 44 r 5} 
40 4 4 5 5} i 
47 44 5 5} 6 
55 4a 5t 5 ~~ 6 
64 5 ane) 6 6h 
3 SE Ra aS (aa a 
83 5} 6 64 E 7 
94 6 ieee ike 74 
105 6t 64 7t 74 
117 64 7 73 agra is 
130 64 74 74 ey ae 
144 7 74 8 8} 
160 74 | 74 8} 9 
176 7 8 83 9f 
192 74 st 83 94 
209 8 8h ot 10 
227 8} 8} 94 10t 
246 8} 9 93 104 
268 9 9} 10 10} 
290 93 10 103 11} 
335 radian 1 hs eit 103 11 4 113 “6 
390 104 1 113 12h 
445 11 114 12 13 
505 it La 13 4 
570 Aas 49h 13} 145 
640 1 i 
Teh aa 13 an me 15 16 
“800 18h. 144 esabe 16h 
890 Toa oe 16 17 
980 4h 15 ar ie a 
1080 15} im ~ 16} et A. SH 18h 7 
1180 eee Par, 18 “ag 
1290 16} ea ae kT 
1400 aa ees 18 | 19 20 
In Tugs the diameter of the rudder head is to be increased } inch beyond that given in the 


Table, and all Scantlings of the rudder are to be in accordance with the increased diameter. 
Luoyp’s Reeister oF Sarppinc, Lonpon.—8th April, 1987. 
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COUPLINGS of RUDDER HEADS. TABLE 42 
ei 
HORIZONTAL COUPLING, VERTICAL COUPLING, SCARPHED COUPLING. 
eee ! = 6 Bolte. a 7 = & Bolts. <a. 7 wiat o Sarah : Bolts. 
‘ase | em | ET | we | Se | Se , oe 
‘in Genes Thickness } Coupling. quickness } ipa | Top. Bottom. 7 Wire: Alcs ee oh ee 
ot Coupling. of Flanges. of Flanges. | Total. In Top Row. 
Inches. ~"Teohen, ince Inches. Inches. | Inches. Inches. Inches. Tuches. 
45 44 13 12 13 | 134 9 15 6 2 1h 
43 4h 12 12 13 13} 9 a 15 6 2 
a lee er 12 | 13 13} 9 | 15 6 2 
; ee eos “ab 1g 42 ; 13 13} 9 15 6 2 
5} 5 13 : 124 13 | 14 94 15} 6 2 
aa 5} 14 13 14 144 10 16 6 a 2 
6 5} 7 1 134 13 15 104 164 6 2 
6} 5} 13 ; 14 13 | 15} 11 17} 6 2 
64 6 7] ‘z 144 17 16} 114 18 6 2 
63 6} 1} 7 15 13 | 17 be 12 183 6 2 
.. 7 63 : 2 154 2 174 124 a 19} 6 2 
it 64 24 16} 91 18 123 20 6 2 
Th 7 2 16% oc 183 13} | il él 2 
TA it 2} 17} 2} 194 134 214 7 2 
8 7% 23 18 23 20 14 22 ve 2 
. 84 74 24 19 24 21} 15 24 7 2 
= st 23 é 20 23 ‘| 22% | in 25 7 2 
9 8b 24 21} o% oy 234 16} 26 7 2 
10 9 3 224 3 25 174 274 7 2 
103 95 34 234 31 | 26t 18} 29 8 2 
11 10 3} 244 3t 274 19} 30 8 2 
114 104 se | 6 38 28} 20 314 8 2 
12 | 10} 34 27 35 30 21 33 8 2 ary. 
12 11} 3g 28s 38 my 31} 25 em: 344 9 3 
; 13 113 | 34 | 29 33 324 26 36 9 3 
134 12} 3t 30 7 33 | 835 aT 374 9 3 
14 | 124 | 4 . “31h 4 35 28 “39 9 3 
144 iss “4h 39h wis ‘ a age 40 9 3 
| 15 | 134 | 4} 334 4} 7h Fo 41 9 3 
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SINGLE PLATE RUDDERS. TABLE 4 


ARM AT EACH PINTLE KEYED TO MAINPIECE. ARM AT AND BETWEEN RUDDER PINTLES. 
cae ae naar pret Arm at Mainpiece. Thick Maxt- See ee Maximum ore 
Headasper|  °* piece at | rg dees? Distance Thickness Arm at Mainptece.| Thick- Breadth of Arms. | THICK. Distance Thickness| Diameters 
ce Mar ane ER Oro od ae “arn "with | wien | Smee Centre of Plate, | Centre to 
ine Thiokness. piece. ‘Arms. Breadth.| 7c sn Smait Large 

inaket | luslas | Seehex | nckes | Japhen | lncten | dnsbes [dnclen | Eucten Pf taedi baa — Inches. | Inches. | Inches | Inches, | Inches, | Inches. 
24 2 | 2h 23 13 it | 2 | 45 | -74 | 93 | |] um] 5 | 4b | & | 26 | tO] 
ah iets la fia ba) ie kadads (a | Pie 
le es act a on ae oe a 

3b 2+ | at | 3h af 1 ih a | 46 | -76 | sh | ag ere: “at | 8 |) 96 | *52 

st] of | 8 | at | o | | 4 47 | ve | st | ag} a] 5s | 4 | og | fe | te 

in 2 | 3 iz | 2h | £48 | -80 | 4 [ae | ae | oh) ra a ee ; 

4t ot | 3k | 4} 2g 1} ; 49 80 | 4} q|u|&| a) €| 54 

45 28 3h 4h 24 2 % | 50 +82 4h 2 | 13 54 4 ae ee 56 

4} of 3h | 4 | of | 2 ie ae ae ee 4g | 2% 1} | oy | 4d | Bay 27 756 La 
5 3 | 34 | : 3 24 1 5286 } 5 ‘2h | ub 4 at ake! a | 28 58 

Sot bel a | ok | ak Se ea elas es | 5 | ot | 1 | 5. | 4] 1 .| 28 || -58 

& | 8 4p 83 Bho Ok kt 54 90 | 5p ok | ok G1, Buc | al 28 | -60 

ch | s | at | cf | st | 28 [1 | 54 | 90 | o& | 28 | ue | 6 | 5 | a | 28 | 60 | 

og 6 4 | 6 a | 28 [1 | ss | -2 | o} | of | ag | @ | 5 | a | 29 | lee 

et | st | 48 | ot | 3¢ | 28 | 1 | 56 | -o4 | of | 28 | 1g | 6 | 5 | a | 29 | 6a 

6k at 4g 6} 34 | 1 | 57 “94 | 53 2% | 13 6 | 5 1 29 | -66 

a | ab | 5 et | 3h | | 1 | 58} 96 | 6 | | 1 | 6 | 5 | 4 29-66 

i 3h ok | 7 @ | 3 1 | eo} 6 dee ek peas Le |S E 30-68 

7 | Bh 5b 7 | 3§ | 2 {11 | 6 | 100 | 6 28 | 2 ae | 6a a 30 68 

73 34 5h | 7b at | 2g 61 | 100 | 6 | of | 3 | 6 5. gil at 30 70 

7m | st | of | 72 | 8 | 2 | 1 | 61 | 100 | o | s | 2316 -| 5 | a | 80 | -70 

s | 4/6 |e | « | & [4 [oem] woo | ee l-m | ob] © [6 | a. lien [ioe ee 
—& | a | o | ot | at | 8 | | os | oe | ot | ot | ot | ob |} |e | ot | 2 | 
9 | 4 | | 9 | 4 | 8 [aa | os | vos | ot | o§ | a | ob | ob | a | s2 | 74 
_% | 4 | a | ob | ae [ost [ag | ot | 106s | ob | of | 28 oy | | 82 | -76 
1 | 5 | # [1 | 4 | ot | a | 65 | 10s | ob | ae | 2 ob ob | 14 | 38 | 78 
10 | st | 8 | 10k | 42 | 88 | ab | 6 | a0 | eb | 4t | 8 | 6h | oh | 1k 88 | -80 
u_| ot | a fu | 5 | ss [ag | 67 [ano | of | 42 | ot | 7 | 6 | ae | a4 | oe 

uh | a aes q ot | 88 | ag | 68 | 112 6; 4h 8k | 7 or) 1g | 34 | 82 
yg | teas fot ot | “agit pe aaah ofiae | vad av fe ol 6h ah 
: 124 | 6} 93 125 5} 33 ' i} | 70 L-14 74 | 4§ 34) 7 See 35 “84 : 

13 eb | of | is | of | 38 | ub | 71 | aaa | wh | 43 | oh | 7 «| 6 Of 1b] 86 | 86 

18h | 6 | tot | 18) | 5g | 3% | 13 | v2 | rie | 72 | 5 | 3§ | ve | ok | 18 | 86 | -86 

14 | 6h | 10k | 14 58k | | 73 | 1:16 | 8 | 5b 3§ | 7h | 6 | Is | 37 | “88 

144 7 ll 144 | 53 eee | 74 Lis | 8} | bt | si | 7) | 6 | 1 37 | -88 | 
1%! 7 {it las | of | 4 | a9 | 7s | ase | of | oe | 03 | mw | oe! | 38 | -90 | 
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DOUBLE PLATE RUDDERS. TABLE 44 


| DIAMETER OF 


RIVETS SPACED 


oe DIAMETER pH ees MINIMUM rai aaa 5 pt LAMETERS 
PER TABLE 41. x AT HEBL. BOW AND STAYS. PLATES, CENTRE | 
Inches. + Inches. Inches. 
2 x1} 2x 4 24 i 
9 x2 2x i 24 3 
2hxe2 x ft 24 i 
24 x2 a x | 26 5 
2} x2} ax 26 Hi 
23 x2} 2x1 26 i 
23 x 2} 24 x1 +26 3 
8 x23 2x1} +28 3 i 
3} x 23 2ix1h +28 a 
34x38 2x1} “28 5 
34X38 23 x1} 28 t 
4 x8 23x13 “30 % 
4} x3 3B x13 “30 5 
4} i 3 x14 he “30 i } 
43 : 8} . 8 x14 “30 Hy . 
5 x3t 8 x1$ “32 q 
“Wesel | a | ghee 2 
| 34 5k x 34 ey a a 4 
7] ; 34 | 6 x3} 4 a = = i 
a aed Sf — : = — | aa 
74 33 6} x 33 34 x12 “34 | 5 


* The figures in this column are to be the fore and aft dimensions. 
Luoyb’s Register oF Surppinc, Lonpon.—13th July, 1922. 
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STEERING CHAINS, RODS, QUADRANTS and TILLERS. TABLE 45 


DIAMETER BOSS OF QUADRANT. QUADRANTS AND TILLERS. 
OF RUDDER RADIUS Diameter Diameter 


OF | 
HEAD AS QUADRANT. ; Outside Rudder Head. 
PER TABLE 41 = 


| Diameter. 


Two Arms. 


Inches. Feet, Inches. Inches. 


28 a gatas ee na 


Inches, 


124 x 74 


134 x 74 | 
14 x 


144 xX 


x 


Luoyp’s Recister or Sarpprxc, Lonpon.—25th June, 1925. 


Diameter 
of Rudder 
Head as per 
Table 41. 


ONE BOLT EACH SIDE. 
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TWO BOLTS EACH SIDE. 


Diameter. 


Distance 
Centre to Centre. 


Inches. 


Inches. 


1} 


Inches, 


12 


13 


14 


Distance 
Centre to Centre. 


Inches. 


ll 


Diameter. 


BOLTS for BOLTED TILLERS and QUADRANTS. 


TABLE 46 


FOUR BOLTS EACH SIDE. 


Inner Bolts 
Centre to Centre. 


Inches, 


12 


13 


15 


Outer Bolts 


Centre to Centre. | 


Inches. 


15 


16} 


18 


Thickness 
of 
Coupling. 


Tuches. 


Lioyp’s Reeister oF Surpprna, Lonpon.—13th July, 1922. 
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TABLE 47 


LENGTH OF 
MAST FROM 
UPPER DECK 
TO HOUNDS. 


Feet. 
30 

» 

oo 


DIAMETER AND DIAMETER AND yr DIAMETER AND DIAMETER AND 
TRS gns™ | MCSE OnesT | irenpece | Pramas” | Sk mooie 
Inches. | Inches. a) | Tou Inches. ; Inches. 
16 X-30 13} x-26 | 57 25 X +38 204 x -B4 
i. 17x a. bl eee 14 X26 | 60 96 x+40 21x36 
18x +32 14h x28 irs 27 X42 92 X86 
yoxs2 |B RTC 8x4 23 X38 
20x34 | 16 X30 69 99x46 24 x88 
21X+34 7 17x30 | 72 30 X-48 25 X40 — 
22x36 | 18 x82 l b 31 X-50 26 X40 
. 23> X86 i 19 X82 : : | 73 32x50 me 27 x40 
24 X +38 20 X+34 | 81 33 X-50 28 x-40 


LENGTH OF MAST | 
FROM UPPER DECK 
TO HOUNDS. 


STAYS to MASTS of STEAMERS. 


SHROUDS TO EACH SIDE OF 
MAST. 


TOP MAST BACK STAY. 


FORE TOP MAST STAY. 


TABLE 48 


FORE STAY. 


Size. 


Size. 


Number. | 


Number. 


Feet. 


30 


Inches. 


25 


| Inches, 


1 14 


33 


1 14 


Inches. 


24 


3 


36 


2 


bo 
La 


3 
3t 


bo 
tol 


bo 
pee 


3t 
34 


wren) ao; wml; eoly wl wl wl] w 


34 


ow 
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MASTS of SAILING VESSELS. TABLE 49 


LENGTH OF MAST. | DIAMETER AND THICKNESS OF MAST. ; { CHEEKS. 
{ SIZES OF ANGLE | 


Fore and aft Rig.| Square Rig. | Partners. Heel. Hounds. Head. ae Thickness | sizes of Angle Bars. 
Feet. Feet. | Inches. | Inches. | Inches. | Inches. Inches. | Inches. | Inches, | Inches Inches. | Inches. PAE, 

36 30 | 16 “30 13 26 ; -26 ris “24 | isos . Bh x2bx BL 
17 | 30 | 13} | -26 14 | 26 Tc eras Ges | 40 BExS X36 
18 “30 at 14 26 15 ‘| 26 12 26 be Lowe ger a 84X38 X36 : 

To eae ee et ee ee ee Gk. ae xB x40 
20 | +84 16 “30 164 | -30 134 | -80 | | 44 4x8 X40 — 
21 34 164 | -30 174 | -30 14 “30 | = “44 —e xB AO * 

92 | 86 | a7 | -30 | 18h | -80 | 14h] 30 | +46 4gx8 x-40 

23 | 36 | 18 | 30 | 19 | -80 | 154 | -80 | 46 4yx3 X44 

_s | 36 | 19 | 80 | 20 | -30 16 | -80 | + 46 | 4hxB x-44 

48 | 95 -| -40 194 | +34 a1 | -84 164 | -34 | eons we ier x8 X-46 

26 40 | 20 34 214 | -34 174 | +84 50 5 X38 x-50 

o7 | +44 21 34 224 | -34 ig | 34 | peat oe 5B x84X-50 

ad os : 

28 “44 a9 “36 23 “36 18} | -36 | s8hx3x-40 | -54 5 X3}x-50 

29 “46 224 | -36 24 36 19 | 86 | 4 x8x-40 34 5hX4 X54 

30 | -46 23 “40 25 “40 20 36 4 X8X-44 | -56 6 x4 x-b4 

63 _ 3i “50 24 | -40 26 | -40 205 | 36 | 4hx3x-44 60 | 6 x4 x-56 

6 -| 32 | 50 | 25 | -40 | 26} | -40 | 21 | -86 5 x8x-46 | -60 6 X4 x-b6 

t 6 | so88 ‘50 | 26 -40 27 -40 214 | -36 5 X8X-48 | 60 | 6 X4 x-56 


HERL. caP. E HEEL. . 
SIZES OF ANGLE] ovr. ; ___|$1ZB8 OF ANGLE 


BARS. ae BARS. 
Diameter. | Thickness.| Diameter) Thickness.) Diameter. Thickness. s Diameter| Thickness. “ 


Inches, Inches. | Inches. | Inches. | Inches, Inches. Inches. Inches. | Inches. Inches. 


164 | -80 | 14 | +80 | 12 30 -| 2x2 x-30] 5 . 21 | -36 ‘82 | BEXB X36 


“30 “30 12 | -30 | 2x2 x-30 p . 2 | +36 32 | 4 x8 x-40 


30 30 13 30 | 3 X2 x-30 


‘34 "34 14 . 3 x2 x-30 a) ; | B84 | 4 x 3h x40 


36 | ‘B84 | 15 : 3 x2hx-30] : 46 | 3 40 | 3 ‘BG | Ab X 3X42 


*B6 gi | 16 “ 8 x8 x-82 » | AG 26 ' +t 44 X35 Xx -44 


40 3 “36 . 34x38 X +34 A ie “36 44 x 34 X +46 


Luoyp’s Register oF Sarppine, LoNDoN.—16th April, 1931. 
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YARDS and TOPMASTS of SAILING VESSELS. 


TABLE 50 


YARDS. TOPMASTS. 
} Centre. First Quarter. Second Quarter. Third Quarter. | Ends at Cleats. Heel. Lower part of Head. Head. 
Length 
Cleated. a me ae a a 2 Length. 
Dia. |Thickness.| Dia, |Thickness. Dia. |Thickness.) Dia Thickness.| Dia. | Thickness. Dia. |Thickness.| Dia. Dia. | Thickness. 
= =~ = | ad =a a bac os Se be aaa 
Feet. Inches. Inches, Inches. | Inches, Inches. Inches. Inches. Inches, Inches, Inches. Feet. Inches. Inches. Inches. Inches. Inches, 
32 8 18 1; 18 4 | «18 6 18 4 “12 12 12 “24 103 9 18 
36 9 18 83 18 8t | -18 6} | +18 4h | +12 134 | 124 | -24 ll 94 | +18 
al ff ! Sees, ste 
40 10 | -20 9% | -20 9 18 7 | -18 5 12 | 15 | 13 | -24 114 10 18 
44 11 22 | 10% +22 10 18 8} | -18 54 | 12 164 | 14 26 | 124 103 | -20 
| Eee SEs leew | 
48 12 24 | 113 “24 10% | -20 9 “18 6 14 | #18 144 | -26 13 11 +22 
| | p | | 
52 13 24 12§ “24 11% | -22 98} -18 | 6k | -14 | 194 | 15 “30 134 114 | -24 
a | 
56 14 26 «| 138 +26 125 | -24 10% | -20 7 | ae pal 16 “30 14 12 “24 
Leeeeeeeaes } herent 
60 15 26 «| 14§ -26 134 | -26 11¢ | -22 7y | °16 225 | 164| -30 | 144 124 | -26 
f | 
| 
64 16 30) | 153 “30 143 | -30 12 24 | 8 ‘18 24 | 17 84 | 15 13 “30 
| | 
68 ily 30 | 164 “30 15t | -30 12% | -24 8} | -18 | 255 | 18 34 | 16 134 | -80 
be | ‘oe ae 
72 18 80. | 174 30 16} | -30 134 | -26 9 18 | 27 18h | -34 164 14 “30 
- | feces |—— 
76 19 32 =| «184 “30 174 | -30 144 | -26 93 | +20 283 | 19 | -84 | 17 144 | -30 
|_| |__| | — | | 
80 20 | -36 | 195 | -30 | 18 80 | 15 | -26 | 10 22 | 30 20 | 84 | 18 15 “30 
84 21 | -40 | 204 “34 19 -30 153 | -30 | 10h | -24 | 314 | 204] -34 184 154 | -30 
oe ee : at 
88 22 40 214 “34 19% +30 164 | -30 11 24 | 38 21 +36 19 16 “30 
92 23 40 | 224 “36 203 | -84 17} | -30 114 | -26 | 35 22 36 | 20 164 | -30 
| | 
96 24 40 | 238 “36 21 | -84 18 “30 1 jaeob | 37 23 “36 | 21 17 “30 
| | | 
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STANDING RIGGING of SAILING VESSELS. TABLE 51 


(See Continuation.) 


SECOND LONGITUDINAL NUMERAL ” a ‘3 

L x (B + D). 6200 7100 8000 9000 10000 11400 12800 14200 

No Inches! No. gnohea| No. SHRP. | No. eine | Mo. youneg| Mo, y5ine,| No. yhanen| NO goon 

Fore and Mais Shrouds. s,s wee 4 of DE | 4 ot OE] 5 of 8 | 5 ot BEI 5 of Bh] 5 ot 3316 of 4 | 6 ot 43 

—__— - eae —— and cap land cap and cap and cap and cap 

< » . Chain plates ... re ae wes ves 1} | 1} 13 1¢ | 14 13 1 1} 
< io LTR ae cd neap ake una] A | Ta 8x5 | 8x5 9x54 | 9bx5$ | 10x6 | 105x6 
A »  Lanyards(hemp) ...  ... nig ier 34 3} 4 4} 44 4} 5 5} 
FA ts Rigging screws, diameter at bottom of thread 1} 14 1+ 13 14 14 1§ 1g 

i » Rigging screws, diameter of pins ... —... 1 1 u 14 13 13 1% 15 

“e 1“ Topmast backstays ... ~T re «s.| 2 of QE | 2 of 23) 2 of 8 2 ot 3} | 9 of 34 | 2 of 33 | Bot 4 3 ot 44 
r .»,  Top-gallant backstays nie xh a 13 2 yp 2} 23 |} ain, Sh) 2, CHa 
i s Lower stays ... ve re a ae] 2 of QED of BE 12 ot § .| 2 of St] 2 of 8519. SELP ,.d | 2-go dt 
va »  Topmast stays ra ret pre 24 23 3 $4. ).2. » Sb | 2 5, 88) 2.4 | Boy 4 
i »  Top-gallant stays ... bs m a 13 2 Qt 2} 93 ok 25 23 

| | Lops 
Mizzen Shrouds 3. ae, rape “oe cet ---| 3 of QE] 3 of 23 | 4 of Qh | 4 of 28 | 5 ot 29 | 5 of 2% | 5 ot 3 | 5 of Bf 
ad =—_—= — and cap ——— 
a opens BROKE IE i omar at 23 2% 12 2812 , 28 \2 » 418, 8 18 , 8 
»  Top-gallant backstays ... “es ~ wi a3 1} 12 14 1 13 eT, 8° ee 
» Lower stays... aia ae x 8 sie 2} 23 24 oe 23 a eee I 
»  Topmast stays ... ne pet ty eh al 2} 23 24 2§ 23 25 Si | Bade 
»  Top-gallant stays Fer ca or Se a) 1+ 13 14 1§ 1} | 1g 2 23 
Bosstay Bar ... +f a “ie ay ee ie 2 2 | 2 | 2 2} | 24 8 3} 
| | | 
| - 
i 14 4 14 14 1g lk 23 2¢ 
P ! ae aaa 
A Chain 34 at? ni zs wee sent 13; 135 Lys! 1! 1453 lye 1% lie 
a a fs 
Bowsprit Shrouds (chain) 1 | “7 49) 4} 131 2 of $3] 2 of 43) 2 of 34 
| | | | | 
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STANDING RIGGING of SAILING VESSELS. 


TABLE 51 


(Concluded. ) 
SECOND LONGITUDINAL NUMERAL re ra ann 2 242() 
L x (B+ D). 15600 17000 18400 20000 21900 24200 27200 
No. Inchoe| Met a ee a De a Ca eo 
Fore and Marin Shrouds 6 of 44/6 of 44,6 of 49) 6 of 46] 6 of 5 | 6 of 5E/6 of 5h 
: = and cap ————jand cap —————and cap jand cap land cap and cap and cap 
e » Chain plates... 2 | oh 2} | 220 24 28 24 
enn 5 __| : a {ee 
. = Dead-eyes 11x6 | 114x635 12 =a = == — 
” ” Lanyards (hemp) db 54 6 = i ae = 
” 9 Rigging screws, diameter at bottom of thread 13 | 13 1} | 14 ye 23 | 2} 
| Ks ae ee rae | == = | 
” » Rigging screws, diameter of pins ... 1b 1h 1§ 1§ 1} ly 2 
Bez aheF i. ; 2s ee a foes Pam | : 
‘s ¥ Topmast backstays ... 8 of 4¢| 38 of 44) 8 of 49/3 of 48/3 of 5 |3 of 5¢ 18 of 5h 
a ee ae os re it | abe | Some 
| 
- ae Top-gallant backstays 24 3 |2 » 3$12 g Beit » SE2 w He > ele eee 
* 7 Lower stays... (2 2 ale Sas, SE, Bie 5 8 Te eee 
re »  Topmast stays oy MEP? y 4b 5 412 eS ae ee eee 
oe = a: _ = a = Le > i 
i »  Top-gallant stays 3 | 3} 34 | 33 | 3% 4} | 4 
: a 7 oe — — a a : Bae si 
MizzeNn Shrouds 5 of Sh] 5 of B15 of 4 15 of 46/5 of 4/5 of 4815 of 4h 
—_— jand cap and cap jand cap and cap and cap ——— |and cap and cap 
»  Topmast backstays 1B yee Oe pS oP BEL ary, 4 (3, 48 (So » Sf) a>, WES gees 
»  Top-gallant backstays ... Sy S12 grebtaoy stile, 12 | ies Bis 
_ 2 = 2 | 4 eee we eS 
» Lower stays ot 3 8418 » S21 2u, 2 12 5 eet, B24 eee 
= |__ eh J : =| ees eae 
»  ‘opmast stays ... ve 2 , B8)2 ., SE)2 4. )2-5 41/25 419. ,. 2712 Se 
—— eae — ——e = es Pee ee St 
»  Top-gallant stays 23 25 23 25 3 34 3t 
Bossray Bar ... ee Ve ve ae oP wee] 34 33 33 | 35 | 4 | 45 4} 
— ——— - — — — —_—_—_—— | a ——— 
“he Pin 24 2§ | 23 28 | 3 35 3} 
i Chain Ans oe eae Foc cn ee 143 13 1i¢ 144! 2 | 276! 23 
= | 
fs a ewe = 2 = a ES Merieere Be 
_Bowsprit Shrouds (chain)... Si $e = peek OEE Ria wal Ts Oe ofetl tee | me 1y'e| 2 of 1's) 2 of lye} 2 of 15% 
Ce a SSS...» 
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ANCHOR CRANES. TABLE BS 
OUTREACH OF ORANE. 
WEIGHT 
Feet. | te | tman | tn «hauler  .-) 0 Wee ‘Fost. Feet. 
oe 9 | 10 u 12 13 4 | 15 16 
INCLUDING He ‘ro — : 4G ee Baw > ae ee | er 
STOCK. DIAMETER OF MAIN POST AT DECK. 
L. - . a > ee e = se 
Cwte. Inches. | Inches, Inches. Inches. Inches. | Inches. | Inches. Inches. 
20 6 6¢ 6h 63 64 4 7} 74 
} 
: a |— = ae _ FF ae : }_ 1 pes SS — 
25 64 | 6% 7 74 7h 7h 74 8 
— |— — -_ — —_ —o _ — ———$—— | 
30 7 73 7 74 74 8 8} 84 
F Sonat} Bs ee s Z Be She 
85 74 | 74 74 8 8 8} 8} 8} 
iy . ti? eS oa eS ae 
40 74 74 8 8} 8} | 84 9 9} 
| | ne r 4 > eR 24 a os 
45 8 8} 84 83 9 9} 9} 94 
50 8t 84 8} 9 9} 94 93 10 
5B | 8h 83 9 + CO 94 94 10 10} 
Fas = Sie ie _ 22 S : i" 7 
60 8} 9 9} 94 9% 10 10} 104 
CORRESPONDING DIMENSIONS OF MAIN POST, TIE RODS AND JIBS. 
Inches. | Inches. ; Inches. Inches. Inches. Inches. | Inches. | Inches. 4; ‘neat 7] Tiehed { Inches. 
Diameter of Main Postat Deck... 6 | 64 | 7 to er | ek Sh «9 94 10 104 Weed 
Bical” PS aetur Se eae ee ee : oe | | | 
| | 
Tie Rod 13 1} 2 | 2} 24 23 24 25 | 2} | | 8 
Pan tera eae | Sel cake ees ies ares 
Jib (Diameter at Middle) ... ...) 3 | st | 34 | 38 ae Paes) Bt eget A) og 5t by 


Where two tie rods are fitted the diameter of each is to be three-quarters that of the single rod required. 


TABLE OF EQUIVALENT SIZES. 


1 y r ’ | 
DIAMETER IN INCHES | Ins. | Ins. | Ins. | Ins. | Ins. | Ins, | Ins. | Ins | Ins. | Ins. Ins. | Ins. 
! | 
| 


| { 
Ins. | Ins. | Ins. | Ins. | Ine. | 


AT DECK OF SOLID } | | | | | | } . 
WROUGHT IRON DAVITS 3 | H | | 7 

OR OF MAIN POSTS 8 | 8% ah) 8h) 4 | 4b) 4b) ab) 5 | Sk) 5h) 58) 6 | Gt | Gh] 8 7 

OF ANCHOR CRANES. } | | | | | 

-_———-—-  —- ———— — SSS ce - 7s ee. BS -_ —+ 


a L Hiead : 
DIAMETER AND THICKNESS | j 
IN INCHES OF APPROVED 4 
WELDLESS DRAWN |x 
STEEL HOLLOW BOAT 2 
OR ANCHOR DAVITS. 
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TABLE DS 


ANCHORS and CHAINS for STEAM VESSELS. ; ; 
(See Continuation. ) 


se eee eee 


ANCHORS. (| CHAIN CABLES. 
tas want. ik az, as "Bower Anchors. , || Stream Anchors. it ie ra 
4 EQUIPMENT bane alabae] Number. a mee ——_— ETE | =a out. Wrought Iron Stud Chain Cables. 

NUMBER. “COE eae 27 SE! Seaee: 7 SNe CANE — a = : —_—— 
oommen'¢. Bowers. | Stream. | Weight. Test. ae, Weight.| Test. ee. Stream, Test. Length. aan | Beatatony ae bees 

| Weight. | | Weight. | Size. | Test. | p | Wee 

Cwts. | Tons. Cwts. | Owts. Tons. Cwts. | cwts | Tons. Fms. | Inches.| Tons, Tons, Cwts. 

3000 a 2 1 | 38h) 530 7 44 | 635| 8} %| — | 120) te] Si} 12, 29 
3600 b 2 1 4t | 643 8h | St | 734] 10h] 14 | 848] 120] 48] 108 | 158 | 344 
4200 c a 1 5 | 7#o| 10 | 6E| 836 12h | 19 | 4x5 | 185) Te | 11% | 1735 | 46 
4800 d 2 1. 2 cB |e Bs 1S 7 995 | 14t | 24] 448) 165) 44) 18% 20 | 64} 
5400 e 2 1 | 6%] 85 | 13 | 8f| 10¥5 | 16t | 2% | 5x) 165 | $8 | ldo | 23y5 | 744 
6000 f A ae 2 Pen pee 9x0 | 144 9 | 1l¥5 | 18 3 | Sho) 165 1 | 18 27 84 
6700 gq 3 1 8t | 10s5 | 234 | 10t | 12s5 | 29t | 34 | 546 | 165 Ips | 20%, | S0te | 95 
7400 h 3 1 10) 412 28h | 124 | 14x | 354 | 4 Gay | 195 | 1s | 229 344 126} 
8100 z es es |} 11% | 1338 | 884] 144 | 165 | 419 | 4¢ 642 | 195 | lve | 253 38 1414 
8900 t 3 1 13h | 15go | 384 | 163/18 | 48 | 43 | 75 | 210 | lie | 284 42} 168 
9700 k 8 1 | 15+] 164 434 | 19 | 193% | 544 | St] 755] 210 | 1%) 31 464 1854 
10600 l 3 1 17 | 188; | 484 | 21¢ | 213 | 604] 52] 8 210 | Ive | 34 51 203 
11600 m 3 1 183 | 1938 | 534 | 234 | 23s | 663 | 6 885 | 210 | lye | 37% 55$ 2224 
12700 n 3 1 20k | 21s | 58h | 254 | 2595 | 73 | 64 | 845 | 210 143, | 40x | 585 | 242 
13900 0 3 | 1 | 224 | 2245 | 64 | 28 27H | 80 | 7 | oe 240 lye | 431% | Gly | 2984 
15200 P 3 1 244 | 24,58; | 694 | 304 | 29 | 87 73| 918 | 240/138 | 4735 | 66x | 38194 
16700 q 3 1 264 | 26 75 | 88 | 8085 | 94 | 8h | 1088 | 240 | It} | 514 71%. | 3443 
18500 aioe WSS Ma Se 28h | 2743 | 81 | 353 | 3235 101 | 9t lis’ | 240 | 148 | 55k | 77 | 8704 
20600 8 elie 3 31 | 2955 | 88 | 38% | 3448| 110 | 10 | 12 | 240 | 1t 59} | 824 3974 
22700 t 3 | 1 | 38h | 818 | 954 | 42 | 87x | 1194] 11 | 1230 | 240 | 144 | 63¢ | 88y5 | 425 
000 || uw -| 8 | 4 |-86 | sen} aoe | 45 | ove a98 | 18 | 18H | 270, eid _94ys | 5114 
27300 v 3 1 39 | 3535 | 111 | 489 | 4144) 139 | 13 | 1438 | 270 | 2 72 | 100% | 538% 
29700 w 3 1 | 42° | 87%5 | 1195 | 524 | 4355 | 1494 | 14 | 1543 | 270 | 225 | 76y%5 | 1075 | 5734 
32200 x 3 1 | 45 | 398 | 128 | 56t | 4695 | 160 | 15 163% | 270 | 2y6 | 814 | 1134 6084 
34800 y 3 1 48 | 4195 | 1364 60 | 48y0 | 1704 | 16f | 1733 | 270 | 28. | 864 | 120y5 | 6459 
87600 Zz 3 1 | 51 | 48 1455 | 634 | 50s'5 | 182 | 174 | 184% | 270 | 26 | 918 | 12710 682} 
40400 he 8 1 | B4h | dda | 155} | 68 | 5243 | 1944 | 19 | 1945 | 270 | 2x 96f | 1345 | 7209 
43200 bt 3 1 | 58 | 47% | 1654 | 724 | 55 | 207 | 204 | 21s% | 300 | 2x% | 101y% 14275 | 8444 
46000 ct 3 1 614 | 4985 | 1754 | 77 | 57a | 2193 | 22 | 22y5 | 300 | 2y’e | 106y% | 1498 890} 
48800 dt | 8 | 1 J 65 | 51__| 185% | 81t | 59v% | 232 | 234 | 2335 | 300 | Qr's | 112y0 | 1d710 | 940 
51600 et 3 1 684 | 5248 | 1954 | 854 | Cla'y | 2444 (25 | 2448 | 300 | 21% | 116; | 1633 989 
54600 ft 3 1 72 | 5446 | 206 90 | 635 | 2574 | 264 | 26 300 | 248 | 120,% | 169t | 1040 
57600 | ~—sgt 3 1 76 | 5648 | 217 | 95 | Gdxfy | 271 | 28 | 27xv | 330 | 248 125y'5 | 175% | 1200 
60600 ht 3 1 80 | 5848 | 228 | 100 | 67% | 285 | 294 | 285% | 380 | 242 | 129y% | 181 1258 
63800 it 3 1 | 83h | 60% | 238 | 1044 | 6848 | 298 | 31 | 299% | 330 | 278 | 133yo 186% | 1317 
67000 | toftere pot step ei 9 peer Sergey 248" 1 109) 7088 | Sit | 32h | 3045 | 830 | 244 | 187%xo | 1928 | 1378 
70200 kt 3 1 91 | 6333 | 259 | 1134 | 72s | 324 | 34 | 8145 | 330 | 218 | 14145 | 198% | 1440 
73400 lt 3 1 | 944 | 65s% | 269 | 118 | 74 336 | 354 | 8255 | 330 | 3 145y% | 204745 | 15038 
76800 mt 3 | 1 | 98 | 663% | 279 | 122) | 7548 | 349 | 87k | 3348 | 830 | Bye | 149r% | 20970 | 1568 
80200 nt 3 1 | 1014 | 674 | 290 | 127 | 7645 | 362 | 39 | B5y%o | 930 | Sy | 153} | 215¢ | 1634 
83800 ot 3 1 | 105} | 693% | 301 | 182 | 78}$ | 376 | 40} | 36x | 330 | Bye | 157 yo 220 | 1701 
87600 Ladtten (| = 8 1 | 1094 | 704§ | 312 | 137 | 80s | 390 | 42h | 3748 | 330 | Bi%s | 161r% 226y'5 | 1769 
91600 qt 3 1 | 1184 | 72% 324 | 142 | 8143 | 404 | 44} | 3856 | 330 | 3x5 165445 2314°5 | 1839 
95800 ee || 3 1 | 118 | 74 386 | 147% | 83s% | 420 | 46 | 3917 | 380 | 34% | 169} | 2363 1910 
100200 e st ras ek 2° | 1224 | 7538 | 349 | 153 | 85 436 || 474 | 4033 | 330 | ie 1724 | 2414 1983 
105000 tt aS 1 | 127 | 7648 | 362 | 159 | 8638 | 452 1494 | 42g | 380 | 84% | 176y | 246y% | 2057 


\ | 
* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 
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TABLE 53 


(Concluded. ) 


TOWLINE, HAWSERS AND WARPS. 
Pr, STREAM CHAIN OR STEEL WIRE. HEMP OR STEEL WIRE. | re i aa aaa : : 
# EQUIPMENT Equip Chain. Steel Wire. Hemp. Steel Wire. Hawsers. Warps. 
poe - = = ~ 4 Tle Flexible 
NUMBER. secienee Length. Minimum Weight. Leneth. Length Ae “steel stemp, | Stee 
Be nie 7 | Size. Size. Broaktue| Size. Size. cag Bach. | xamber. _Rope._ Number. —Rope._ 
| pee rr 4 Size. Size. Size. Size. 
mtb to: a = Je ee oe | 1 _ ee 
| Fathoms Inches, Cwt. | Cwt. Inches, Tons. || Fathoms.| Inches, | Inches, Tons. || Fathoms, | | Inches. | luches, Inche« Inches. 
3000 a 45 | vs | 6k! Wi—Al — 75 5} | 2A) 88] 90 | 1 | 8 a ee 
3600 b 45 | 8 g§ | 2 88]| 75 | 6 | 2 108 | 909 | 1 4 =) es = fae 
4200 c | 45 = ged ages We 83 | 75 (ie 108 | 90 1 4 = |) = = = 
4800 | d | 45 | 4 93 | 10h] 2¢|| 108] 75 | 64 | 2 108} 90 | 1 4 — fp — f= TS 
5400 se 45 | 8 92 | 105} 2t1| 108] 75 G7) |) Dhigh 13:2 te 90 1 5 13 = — = 
eooo | f | 45 | 4] 11 | 12 | 21] 1892] 75 | 7h | 2k)| 182] 90 | 1 bh | 2 —|—|— 
6700 g 60 | 12 | 144 | 159 23 | 18:2} 75 |: 7 22 | 13-2 90 | 1 5} 2 — -— —= 
7400 | A | 60 | 42 | 174 | 18% | 23) |) 152] 75 | 8 23) | 15-2 | 90 1 6 > Oe ls ae Wie at? (ican 
8100 | 2 | 60 | +8 | 20h| 22 | 8 || 186] 75 | 8h | 23|| 152] 90 | 1 | 6 tf 4 = Oe 
8900 ) 60 13 | 204 | 22 | 8 18-6 | 75 | 8% | 2%) | 15-2] 90 1 6 2} 1 eh, 
9700 k 60 14 | 93h | 254 | 8} 21:7] 90 | 9 3 || 186 |} 90 1 6 | 2 1 5 1} 
10600 | 2 | 6o | 44 | 284] 254] st!| 217] 90 | 9 | 8 !| 186] 90 | 1 | 6 | 2 | 1 | 5 | 1% 
11600 | m | 60 48 | 27 | 29 | Bhi | 25-7] 90 | — | 3th] 21-7] 90 1 6 2+ 1 5 | 1h 
12700 | n | 75 | 48 | 34 | 354 | 3h! | 25:71 90 | — | st{| 20-7] 90 | 1 | 6 ae 5 doa 
13900 | 0 75 | 1 | 88t| 414 | S$] 29:8] 90 | — | 8t)| 21-7] 90 1 6 24 a a 
15200 | p | 7 | 1 | 38t| 414 | 39!| 29:3] 90 | — | 38tj| 217] 90 | 2 | 6 2t | 2 ee he 
16700 | g | 75 | lve | 48¢| 46¢| 4 | 33-2] 90 | — | 341] 25-7] 90 2 6 2 2 5 | 13 
18500 f 75 | lve | 48t | 464 | 4 || 882] 90 = 34! | 295-7 | 90 2 6 2t 2 5 jt 
20600 | s | 75 | 1% | 48%| 52 | 4t!| 364] 90 | — | 4 33-2 | 90 2 7 2h 2 6 | 2t 
22700 | t | 75 | ive | 48h) 52 | 4t!| 864/100 | — | 41] 882] 90 | 2 | 7 2 | 2 6 | 2t 
25000 | 4 | 90 | ye | 51t| 62t| 4t!| 864] 100 | — | 4/| 332] 90 | 2 | 7 | 2 | 2 | 6 | 2 
27300 | v | 90 | Igy | 654 | 693 | 4h|| 483] 120 | — | 44) 882] .90 | 2 | 7 24 | 2 7 | 2 
29700 | w | 90 | Ips | 65t| 698] 44]| 483] 120 | — | 44!] 483] 90 | 2 ne | 2 7 | 2% 
32200 | & | 90 | live | 6dt| 693 4 433/120 | — | 44|| 488] 90 | 2 | 7 | 2 | 2 7_|_ 2% 
34800 | y | 90 | Its | 72 | 77 | 49)| 470] 120 | — | 43]] 47-0] 90 >. 1-8 24 2 7 | 2 
37600 | z | 90 | lve | 72 | 77 | 431] 470] 120 | — |_5Vj 528] 90 | 2 | 8 | 2) 2 7 | 2% 
40400 | at | 90 | te | 79h] 85 _| 5 || 528] 190 | — | 49%) cee) oo | 2 | 8 | 28 | 2 | 7 | 2b 
43200 | bt | 120 | I | 106 | 113¢] 5 || 528] 130 | — | 5 || 709] 100 | 2 | 8 2 2 8 | 28 
46000 | ct | 120 | 1% | 106 | 113¢|_5v| 528] 180 | — bt} | 77-5 | 100 2 8 2} 2 8 | 24 
48800 | dt | 120 | Ix | 116 | 124 | 494] 646] 130 | — | 5h}| 844] 100 | 2 | 8 | 2% | 2 | 8 i 
51600 | et | 120 | 1% | 116 | 124 44 64-6 | 130 | — | 5h|| 844} 100 | 2 | 8 | 23 | 2 8 | 24 
54600 | ft | 120 | 1ys | 1263 | 1854 | 5 || "70-9 | 1380 | — | bk | 84-4 | 100 2 8 24 2 8 | 24 
57600 | gt | 120 | 1 | 188f | 1464) 5h: | 84-4] 130 | — | 6} | 112-3 | 100 2 8 24 2 | 8 | 2% 
60600 | At | 120 | Io’ | 188$ | 1464 Ba | | 84-4) 130 | — | 64] 1123 | 120 Bt. 24 2 8 | 24 
63800 | tt | 120 | 14% | 149t | 159 | 54|| 844] 180 | — | 64] | 112-3 | 120 2 8 24 2 8 | 2% 
67000 | jt | 120 | 148 | 1593 1714 | 5k || 84-4 | 130 — 643i | 112-3 | 120 2 ae i ee 23 
70200 | At | 150 | 14% | 2154 | 2314] 6 | “991 |a40 | — | 7 ||i307}120 | 8 | 8 | 28 | 2 8 | 24 
73400 | Ut | 150 | 13% | 2814 | 2494 | 6 ©| 99-1] 140 | — | 7 || 130-7 | 120 3 8 23 2 8 | 23 
76800 | mt | 150 | 132 | 2484 | 268% | 6 | 9911140 | — | 7 | {1380-7 | 120 3 8 ah 2a) 38 es 
80200 | nt | 150 | 133 | 2484 | 2684 | 6 || 99-1 140 | — | 7 | \1s0-7 | 120 3 8 a 4 8 8 | 2% 
83800 | of | 150 | 144 | 2653 | 288 | 6b: /1128}140 | — | 7 ||1807]120 | 3 | 8 | 2 | 8 8 | 2% 
87600 | pt | 150 | 144 | 2659 | 288 6} | {1128 | 140 | — |_7 v|180-7 | 120 3 8 | 23 3 5 24 
91600 | gt | 150 | 13§ | 284 | 309 | 64//1128] 150 | — | 8 Alisse {i120 | 8 | 8 | 23 | 8 8 | 24 
95800 | *t | 150 | 138 | 284 | 309 | 64!/1123] 150 | — | 8 1]1488 | 120 3 8 24 3 8 | 2% 
100200 | st | 150 | 2 | 299} | 330 7 130-7 | 150 — 8 Y|148-8 | 120 3 8 23 | 38 8 24 
105000 | tt | 150 | 2 | 2994 | 830 ; | 7Vv 130-7 | 150 | — | 8 v\1488|120 | 8 | 8 2 | 8 8 | 2% 


Ee ee ee ss ee 
* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 


(bv) 6x 12 Flexible Steel Wire Ropes. (c) 6 x 24 Special Flexible Steel Wire Ropes. (a) 6x30 Special Flexible Steel Wire Ropes. 
Luoyp’s ReGister or Suipprne, Lonpon.—17¢th October, 1946, 339 
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ANCHORS and CHAINS for SAILING VESSELS. TaBLe OF 


(See Continuation. ) 


ANCHORS. CHAIN CABLES, 


for | | Bower Anchors. i Stream and Kedge Anchors. 
EQUIPMENT) Yo"!P- i | 
EQ ment as | Number. | RT ene a Wrought Iron Stud Chain Cables. 
inserted | | | 
NUMBER. in | Ex Stock. \| Ex Stock. 


columns | | { 
| Bowers.| Stream. Kedge. Weight. Test. | eal © | Stream. | ‘Test. Kedge. Test. Length. or a Starurory Sa 5 | Wetenee 
| | est. | 
oe A OE Shad imal ML oy seal _— sc Mamet a ss ea hee Oe nd re 
| Cwts. Tons, | Cwts. Cwts. Tons. | Cwte. Tons. Fms. Inches. | Tons. Tons. } Cwta. 
2100 @}2])1/]1i7 8b] sei 7 ;)/ — | 4] — | 120 4 8%, | 128 | 29 
2500 | 6 | 2} 1] a i] 4b) ore] sho ab | 8) | — [120] ae] 10) | 208 344 
Sor ey 8 a! | 4 | 5 7# | 10 | 1 ss | 2 | — | 18%) |] 1g 170 46 
| | | 
3400 oe Oh Le By Bee) oe 11} 1, | 3h | 3 _ 165 4 | 183 208 
| i | 
3900 2 1 1 | 6} 8ié 15 2 | 435 1 — 165 1g 15's 23y0 


4300 | Pe 0k 4 


4800 3 235 | 22 | 5 | 1} 333 165 lys 2075 30 ys 
5300 ee oe TY | 10 | “Te. ) 7)" Se 8i | Gf | 12-| 44 | 195 | 1% | 229 34} 


5900 ; | 8 | 1 | 1 | 12 | 183% | 342 | 4 | Gye | 2 | 488 | 195 | 1 | 258 | 88 


8400 | m |-3 } 1 1 | 19 193% | 54 | 6} | 8k | 82 1-524 240 1Z | 374 558 
9200 | m | 8/1] 1 | 21 | 213 | 6o | zk | Ose 
10100 | o | 8 | | 


11100 p 3 1 {| 1 | 253 | 255 724 8} | 1033 4+ | 633 270 1340 4745 66y'5 


12300 | gq 3 1 {| 1 | 27%] 2638 | > 79 || 8% 1033 | 43 6; 270 | 143 51¢ | «713 
13600 | cM or tL 140 | 2835 853 || 9% 1133 | 42 | 735 270 | 132 | 55} 77 


15100. s i 1 32 3075 | 914 103 | 123% bt. | 7h 270 | 138 | 59} | 823 
16800 | ¢ | 8 | 1/1 | 84 | 98138 97 | 10% | 1288 | 5 


18600 | uw | 8 | 1 | 1 | 863] 388, | 104 | 11} 


20500 | v 3 

22700 | w | 8 1 1 40 | 38533 sR aed aes Ga ten > 6 Bay 270 2%, | 76x | 1075 
FS } | } | } 1 

25200 dd dle at a | 42 | 87% | 1193 134 | 15s | 62 | 9 | 800 | 2% | 86h | 120;% 


27900 y | 1 | 1 | 45 | 80% | 128t | 15% | 1633 | 73 | 933 | 300 | 2%, | 96t | 1844 
30800 | | | | 


ANCHORS and CHAINS for SAILING VESSELS. 
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Tt 


ABLE 54 


(Concluded. ) 
| HAWSERS AND WARPS. 
| awe STREAM, CHAIN OR STEEL WIRE. | eaniie on aaabaraaae: | a a 
for —_ he io ms “| = le 7 >; y hang 
# nquresemwe| Bowie, onan [eee | wemp. | Tigre steel | = | maweern | Ware. 
inserted aa x sul a ie oon Waa oe? | Flexible ata Flexible 
NUMBER. | Register| Length. | Minimum Weight. | Length. | “ot | | Hemp. | ert | Hemp. | Sree! 
colnmn 8} aul (a -al “| teste size. | “oy rest. | |Namber.|___| Rope. | Number.) _|_Bope._ 
| a | Lrepe | | I Size | sto) | Size ves 
| | ‘ | | | oma) fees &,)) | yas 
= ne — | = —| mA | | me es ——| —| eS | |- ere 
Fathoms, | Inches Cwts. Cwts. Inches. Tons, 2 Inches. Inches. Tons. ractaxia | Inches. | Inches, | Inches. Inches. 
2100 @ | 45) we] | sh] — | — |] B & [oad | ee F900) 1 | BK Se) eee ee 
2500 b | 45 | we | 6b} 7] — | — | 75 | 5h] 2 | 88] 90 | 1 3)/—);—}|—-—}- 
3000 c | 45 vs i ee — | = 1.75 5 | 2 | 88 | 90 Ld 8h hie 
| | 
= ars Gee a —|— os ad toe al ges 
3400 d 45 * 64! 7) — — | 75 6 2+ | 108 | 90 1 3%1/—}—}]—|— 
3900 e 45 =A 8 | 8%| 2 88 75 6} | 2t | 108 | 90 rf a@4d—f—]—j— 
a } { | | i 
4300 } 45 | 3 | 8%] 2 | 8&8 | 75 64 | 2} 10°8 90 1 i = (> jose 
= | = = a ce ne ne | i r aS ees ae 
4800 g | 45 | 13 9} | 10h| 2} | 108 | 75 | 7 | 2) | 182} 90 | 1 4f—f— |] = 
5300 | A 45 48 93 | 103} 2 | 108 | 75 | 7hI 2 132 |} 909 | 1 | 5 | 19 | po) -sealiaee 
. | | 4 | | : 
5900 v 60 | 8 | 144 | 15} | 2} | 152 | 75 g | 23 | 152) 90 1 5 | g <j =arer 
i | | ! i} | 
ae — = a | |- = = a —{|-— ==] ——— |——_—_——_—} — — 
) | | H } 
: } i a CG | | aaiail 
6500 j |e | | 14 tray 2} 152 | 75 g | 23 | 152] 90 | 1 bl 2 | — | —]— 
| } | 
7100 k 60 12 | 17% | 18%] 23 | 152 | 75 8} |} 2 152 | 90 | 1 2} = | — 
| ae | | | 
7700 IL | 60 43 | 17k] 183 | 2% | 152 ] 75 9 | 8 | 186 | 90 : i a oe 
} | | | | 
se a iioee: Sead ac nT [aaa Or ie ee CW Pio ee Meee FG. eee 
8400 m | 60 | 48} 20t| 22 | 8 |186] 75 | — | sk | 27} 90] 1 | 7 | 2%) —~ fo} 
| | } } 
9200 n | 60 12 | 20}! 99 | 3 | 186} 90 | — | 8 | 21-7 | 90 1 Beary ae 4, — 
10100 | o | 60 | 34 | 23h| 254] sf | 21-7 | 90 |; — | 3t | 217 | 90 | 1 8 | 2 | 1 1} 
| | | 
11100 P 75 1% | 294 | 314/| st | 21:7 | 90 | — | 3t 07" 90 1 8 23 1 Oe 
12300 q 75 at | 34 364 | 34 | 25:7 | 90 _— 3i | 21-7 | 90 I 3 | 
| | | | 
13600 r | 75 | 38 | 34 | 86h] 8h | 25-7 | 90 | — | SE | 21-7 | 90 1 9 | 8 1 | 5 
a a aay <a: —}—|-— 
15100 shes) 1 sst | 41t| 3% | 293 | 90 | — | 3k [2577 90 | 1 | — | B& | 1 | 6 | 2b 
16800 t 75) Oh] | 38} | 413 | 38% | 29:3 | 90 _— 34 | 257 | 90 | 1 _ 3t ea | 2} 
| 
18600 u 75 ly | 48¢] 46} ) 4 $3-2 | 90 — Sh |25:7 |) opr) 1 — 34 1 | 64 | 24 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 
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(b) 6x 12 Flexible Steel Wire Ropes. 


*¥ SECOND 
LONGITUDINAL 
NUMERAL 


ANCHORS. 


Weight 
Ex Stock. 
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EQUIPMENT for TUGS. 


WROUGHT IRON CHAIN. 


Weight 
Stockless. 


Ist end 
Bower. Bower. 


1st 2nd 
Bower. 


Length. 


Bower. | 


| 
| 
| 
| 


| Diameter. 


TABLE 5 5 


HAWSEBRS. 


Minimum Weight. 


Stud Short 
Link, {NN toa 


| 
Cwts. - | . | Cwe. Waite | ki Cw. [ cane Fathoms. Inches, 
24 ; é 8 | 6 1 13 4 5 44 | 2 
24 4 | 60 | 145 5 4h 
24 2 ‘ | 14} 53 44 
17t oo Ea a ey 
20h |—<22 Ly | fo 5} 
5 | 5k 
54 
5h 
54 


Fathoms. 


1980 


2250 
2620 
2950 


| no bo bo 


bo be 
ee 
Te Tw Te 


a) 


14 
2 Tt 
& 
2 ie 
2 18 


mw we 


4530 


4770 
5010 
5260 


mw w po 


oa; oo 


5570 
5900 
6200 


a) 


on 
o 
te 


bo bo be 
" 


6560 
6890 
7220 


bo bo 
on 


bo 
on 


uo 
tol bo bo 


<) 
co 
to 


7550 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 
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RENEWAL of CHAIN CABLES when WORN. TABLE 56 


When any length of a Chain Cable is so worn that the mean diameter at its most worn part is reduced to the size given 
in the following Table, it is to be renewed. 


MEAN DIAMETER 
REQUIRING 
RENEWAL OF 
CHAIN CABLE. 


j Tl 
ORIGINAL | MEAN DIAMETER 


REQUIRING 
DIAMETER OF 
CHAIN CABLE. RENEWAL OF 


CHAIN etic S 


MEAN DIAMETER 
REQUIRING 
RENEWAL OF 

CHAIN CABLE. 


ORIGINAL 
DIAMETER OF 
CHAIN CABLE. 


ORIGINAL 
DIAMETER OF 
CHAIN CABLE. 


ORIGINAL 
DIAMETER OF 
CHAIN CABLE. 


| MEAN DIAMETER 
REQUIRING 
RENEWAL OF 
CHAIN CABLE. 


Inches 


17 lye | 
Té sli 16 iy mig 
at 


Inches, Inches, Ty Inches, Inches, Inches. 


| seo 
we 


wn 
woo 
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SCANTLINGS FOR VESSELS INTENDED ) 10 : ate 
CARRY PETROLEUM IN BULK. 


(See pages 95—110.) 


’ 
f 
f 
ie 
* 

: 


f ¥ 7 ma 

Pall y : ee ae 
a S22 EUUIPNENT “ar- 71963. 
a ~ eee ee 


_ - > 


The scantlings of sectional materials used in 
the Tables are British Standard Sections. 
Where it is proposed to use sectional materials 
complying with the revised British Standards 
_ described si pages 527-529 of the Rules, the 
Committee will be prepared to accept scantlings 
for such sections on the basis of equivalent 


strength. 


ai a) ene ee] 


10 


11 


12 


13 


14 
15 
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LIST OF TABLES. 


Borrom TRANSVERSES ... 

Sipzk TRANSVERSES BELOW SECOND DECK 
STIFFENING ANGLES ON TRANSVERSES 

Sipe TRANSVERSES IN "I'wEEN Decks 

Urrzr Deck TRANSVERSES IN SUMMER TANKS 


Upper Deck TRANSVERSES IN EXPANSION 
TRUNKS 


Szeconp Deck TRANSVERSES ... ave oe 


Bottom LoneiruDINALS WHERE ONE TRANS- 


VERSE IN EACH TANK sae AY, 


Borrom LONGITUDINALS WHERE MORE THAN 
OnE TRANSVERSE IN EACH ‘TANK 


Sipe LONGITUDINALS WHERE ONE ‘T'RANS- 


VERSE IN EACH ‘'ANK 


SipE LONGITUDINALS WHERE MORE THAN ONE 
TRANSVERSE IN EACH TANK... 


River ATTACHMENT OF STIFFENING Bars OF 
'TRANSVERSES TO LONGITUDINALS 


BULKHEAD BrackETs TO Borrom anD SIDE 
LONGITUDINALS 


Upper Deck LONGITUDINALS .. 


Second Deck LONGITUDINALS ... 


340T 


Table 
16 


17 
18 
19 
20 
21 
22 


23 
24 
25 


26 


27 


28 


29 


30 


Riveting oF Brackets To Deck Lonai- 
TUDINALS “ on 


SHELL PLATING ... Be sal aa tas 
TOPSIDES ... een nes 

Szconp Deck PuarTIne ... 

Deck STRINGER ANGLES 

KeEL ANGLES 


PuaTiIne or TRANSVERSE AND CenTRE LINE 
BULKHEADS 


Bounpary Bars to BULKHEADS 
TRANSVERSE BULKHEAD Wexs 1n Houp 


TRANSVERSE BULKHEAD Wess IN “I'\WEEN 


DeEcks .. 

HorizontTaL STIFFENERS TO ‘TRANSVERSE 
BULKHEADS ... <a acy 
TRANSVERSE BULKHEAD SQTIFFENING IN 


Summrgr Tanks As a ves ta 


"TWEEN Deck WrBS AT CENTRE LINE 
BULKHEAD AND EXPANSION TRUNK 


HORIZONTAL STIFFENERS TO CENTRE [INE 
BULKHEAD > as! oat 


Riveting or Enp Lars ‘7 


523 


524 


O24 


525 
526 
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BOTTOM TRANSVERSES. 
SPACING OF TRANSVERSES 8 FEET. 


MOULDED BREADTH B OF VESSEL IN FEET. 


TABLE 1 


(See Continuation. ) 


—_ = - - = 


FACE BABE. 


Plate 
Face Angle... .. 


‘FACE BAR. 80 32 84 386 38 40 
pee hae 2S ee [eel eo os ees : 
| Inches. Inches, Inches. Inches. Inches, Inches, 
Plate 26 X36 26 X36 27X36 
Face Angle 34 x 3h x -40 34 x 34 x -40 4xX3hxX-44 
“Plate. 28 x +36 28x86 | 28X-86 29 x -38 
Face Angle 34 x 3h x -40 4x3hx-48 | 5x84Xx-50 5X 84x54 
oe eee ee eS es Sa ee Oe 
Piste | 28 x “38 28 X-38 29 x 88 30 x -38 
Fas Aci mac hs ea | 5X8hX-48 © 5 XBEX-54 5x4 X-54 6x4x-52 
_ Silt SESS See at — _ as er wee 
Plate 29 x -38 80 X -38 30 X -38 
Face Angle... 4 ee = 5xX8hx-54 | 5x4 X54 6x4x-56 
=t ae : t et es ee a a 
Plate ‘| | 31x -40 
nea “| | 6X4X-52 
| = <a eres |——- its {—____——_—_ x ae $4535 55 eS — 
| 
Plate 


42 | 44 46 
| wee - | : 
Inches. Inches. | Inches, Inches, Inebss. 
32 x -40 33x40 | | | 
6X4X-56 6x4x-60 


Plate 


Face Angle or Bulb Angle 


33 x -40 
6X4X-62 


32 x -40 
6X4xX-58 


34 Xx -42 
7X34 x -54 


Plate as 08 oe 
Face Angle or Bulb Angle 


Plate 


Face Bulb Angle... . 


Plate 


30 


Face Bulb Angle .. .. 
. 


Plate .. .. « 
Face Bulb Angle . 


32 


83x-42 | BAX 4D 34x -42 35 X-42 | 36 X-42 
6X4xX-56 | 6x4x-58 7X3} x-58 8x 34x -54 | 8 xX 34 x -56 
35 x -44 36 x +44 37 X +44 | 39 x -44 
| 7x 8hx-56 BxBhx-52 | 8xBbx-S4 | 8x3hx-50 
Se, ee i ee el SS SS os i ee 
| | | s6x-44 =| «0 SBXAA | AO XA 
8X 3h x -b4 | 8 X 34x -52 8 x 3h x-50 
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TABLE L 


(See Continuation. ) 


BOTTOM TRANSVERSES. 
SPACING OF TRANSVERSES 8 FEET. 


aa | PLATE MOULDED BREADTH B OF VESSEL IN FEET. ae 
D | AND Pi 7 ——s rT ia | 
FACE BAR. | 54 | 56 58 } 60 | 
A eae eee: a ee | 
Feet, - Inches Inches, Inches, Inches. Inohes, t 
30 Plate .. ad 41 X +46 42 X -46 
Face Balb Angle .. .. .. ..| 8X3hX-54 8x34 X-56 ; 
—_——a — | — 
gp [mM A 42 X +46 43 X -46 | 44x +46 | 
| Face Bulb Angle .. .. .. «| 8X34X-50 8X 34x -52 | 8x 34x-56 | Ss 
47M 42 X-46 43X46 AX +KG 46 X-46 | 48 X-46 
Face Bulb Angle 8x 3} x -52 8x3} x -54 8x34 x-58 8X34 x-56 | 8x34 x-54 
bes 21 Te] Se | = i : 
36 Plate : 46 X -46 47 X -46 49 xX -46 50 x +48 
Face Bulb Angle... 8 x 3k x -52 8X 34 X56 8X 3k x-54 8x 3h x-58 | 
' 
age (zee 48 X -48 50 x -48 51x -48 
Face Bulb Angle .. .. .. .. | 8x 34x -56 8x34 x-54 8X35 x-56 
| 
4g [Ton | 51x -48 52x -48 
Face Bulb Angle .. .. .. «| | 8X 34 x -54 8x 34x -56 : 
———— | | 
ag [Me | 53 x -50 
| Face Bulb Angle .. .. .. <f | | 8x 34 x -56 | 
} 
—_— 
ear PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D anp ; i as | | eee eel | 
VACE BAR. 66 68 70 andi is 76 | 
} 
| | 
Feet. Inches, | Inches, Inches, Inches, Inches, | 
Plate | | { | 
36 } 
Face Bulb Angle . . | 
SSS ee ‘ 
| ; 
38 Plate : 53 x -48 54 X-48 | q 
Face Bulb Angle .. .. .. ..| 8x 3} x +56 9X 34 x -52 | 
———| — ] en 
ao |? 54X +48 B5X-50 | BB X+50 | 
Face Bulb Angle .. .. .. 9x3 x-50 9x3} x -52 | 9 xX 34 x -56 
een 54 x +50 56x50 =| = 57 X +50 58 x -50 a 
Face Bulb Angle .. .. .. «| 9X34X-52 9x 84 x -52 | 9x3} x-54 9X35 X +58 Py anes nt 
44 Plate 55 X -b0 56 x -50 58 X -50 59 X -50 | “60 x-50 i 
Face Bulb Angle... .. | 9 X34 X-52 9x8 x -56 9x3hx-54 9x3hx-56 | 9x3hx-60 
46 Plate 56 X -50 57 X -50 59 X-50 60 x -50 61x -50 | 62 Xx “BO 
Face Bulb Angle .. .. .. «| 9X34X-52 9x3} x -56 | 9x34 x-54 9x 34x -56 9x 34x -58 | 9x Bh x -62 


1 i 


a a 
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cS | BOTTOM TRANSVERSES. 
SPACING OF TRANSVERSES 10 FEET. 


TABLE 1 


(See Continuation. ) 


MOULDED BREADTH B OF VESSEL IN FEET. 


AND 
FACE BAR. 


Plate 
Face Angle . i. se os ce oe) 


Plate 


Face Angle .. 


Plate 
WaceAngle .. pia ed. fe 


Plate . 
Face Angle or Bulb Angle,.. . 


Plate oo ee 
Face Angle or Bulb Angle., .. 


——————— 


“| Plate 


Face Angle or Bulb Angle., .. 


‘ 28 Plate 


Face Se ee ee oe 80 oe 


TSP Shane: ei 
Plate 


30 


| Face Bulb Angle ft ae 


Plate « 
Face Bulb Angle . 


} 
r 


30 


Inches. 
27 X-36 
5x84 x -44 


Inches. 
35 X -42 
6xX4xX-62 


36 X -42 
6xX4xX-58 


32 


Inches. 
27 X +36 
5x34 x-46 


5X 3h x -50 


34 
Inches. 


28 x -36 
5x 84 x-50 


5x4 x-52 


80 x -88 
5x4 x-52 


Inches, 
36 xX -42 
 7xX3hx-58 


37 X +44 
7X3} x-54 


36X42 
§xX4x-60 


37 X-44 
7x34 x-56 


MOULDED BREADTH B OF VESSEL IN FERT. 


7X 34 Xx -56 


38 x -44 
8 x 84 x +52 


39 x -44 
8x 34x -50 


~*, 


5xX4X-56 


30 X +38 
6xX4xX-+54 


31 X +38 
6x4x-52 


39 x-44 
8 x 34 Xx -56 


40 x -44 
8X34 x-54 


40 X -46 
8 x 34 x -56 


| 
| 
a 
| 


6x4x-54 6x4 -56 


32 x -40 
6x4x-+56 


34 x -42 
6x4x-58 


40 x +44 
9X34 x-54 


42 X -46 
9X 3h x 56 


41-46 
9x 34x-52 


42 x -46 
9x 34 x -60 


41 Xx -46 
9x 84 x -56 
—_—— 
43 x -46 
9 x 8h X +56 


4 


——- 


PLATE 
AND 
FACE BAR. | 


BOTTOM TRANSVERSES. 
SPACING OF TRANSVERSES 10 FEET. 


MOULDED BREADTH B OF VESSEL IN FEET. 


Plate o. 
Face Bulb Angle .. .. .. « 


54 56 : 58 
Inches. Inches, | Inches, 
48 X -46 45 X +46 
9 x 34 x -64 9x 34 x-62 


| 
| ax8bx60 9x 3} x-60 
| 


Lae 40 


(See Continuation. ) 


60 | 


Inches, ) 


a ae 44x -46 | 46 x +46 47 X +46 
32 | 
Face Bulb Angle .. .. .. «| 9X34X-60 | 9x84 x-58 
SUE, (keer eRe: rs eS ey mee ee et ee | 5 
ae | | | 
ak | Plate te S48 44X +46 | 46x -46 47 X +46 49 X -46 5BOX48 
Pace Bulb AngleorDoubleAncie, 9 X 34 X +62 | 9 x 84 x -60 9x 3h x -64 9x Bh x64 5X 4X-52 
a a ' . oa 
| Plate “3 48 X-48 49 x -48 | 51x -48 52x48 
36 Donble Face Angle,. .. .. .. 5x4 x-50 5x4 X-52 5X4 +52 5x4x-54 
~ 4} 
Plate A 50 x -48 | 52 x -48 52x48 | 
OF ell GithsiiasBestikidian. oo Sv sol | 5x4 X-52 5X 4X-D2 BX4Xx-56 
Plate - | 52 x -48 58X48 
40 Double Face Angle.. .. .. .. 6x4x-50 6x4x-52 
Plate 54x -50 
42 Double Face Angle.. 2... 0. } 6x4x-52 | 
onan PLATE MOULDED BREADTH B OF VESSEL IN FEET 
D AND — 
FACE BAR. | 66 72 | 74 76 
Feet. Inches. | Inches, Inches, Inches, Tuehes, Tnehes, 
36 Plate | 
Double Face Angle... .. .. .. { | 
rn hi 5 54-48 55 x -50 
Donble Face Angle.. .. .. ..| 6X4x-52 6xX4x-+54 | 
Pe aes ea aor oe a Te aa 
40 Plate 55 X -b0 | 56 xX -50 58 x -50 
Double Face Angle.. .. .. .. 6xX4x-52 | 6x4xX-b4 6X4 +b4 
ined dean Pensa aca tl parame) 
42 | Plate “| 55 x -50 57 x -50 59 x -50 60 X -50 os 
Double Face Angle. .. .. | = 6 X4.X-54 6X4xX°54 6x4x-54 6xX4x-56 
_————— = = } ee Be af = = a 
ai Pinte: 384 se a 56 X-50 | 58 x -50 | 60 x +50 61xX-50 62 x +50 : |’ of 
Double Face Angle.. .. .. ..| 6X4xX-54 | 6xX4x-54 6X4x-54 | 6x4x-56 6xX4X-58 = 
| of Was | | eee! | 
46 | Plate ” of 57 X-50 59 x -50 61x-50 62 x -50 63 x -50 64x ‘50 
heaeetaa saamiaoa she Be 6X4xX-54 | 6xXx4xX-54 6xX4xX-54 | 6X4 -56 6X4x-60 


| 6xX4x-°58 


478 


BOTTOM TRANSVERSES. TABLE L 
SPACING OF TRANSVERSES 12 FEET. (See Continuation. ) 


MOULDED BREADTH B OF VESSEL IN FEET. 


PLATE 
bs AND i eee 3 
FACE BAR 30 82 34 386 38 40 
: he SATEEN | ee AS al et | T a. F 
Inches, Inches, } Inches, Inches. Inches, Inches, 
Plate 3 28 X +36 28 x -36 | 29 x -88 
Face Angle. 2... we | AXBEXAB | OX 4AX-D4 | 6xX4x-54 
= = | = ee a. | 
Miksa, these. come ce esl 29 x-38 | 30 x -38 31X-38 32 x-40 
1 | ] 
Face Angle or Bulb Angle... ..| 5X4X-56 | = 6X4X-58 6X4X-62 7x3} x -60 
5 Plate Laem Oe, Gs | 81 x+40 32 x -40 83x-40 | 84x-42 
a Face Angle or Bulb Angle.. .. | 6X4%x-56 6x4x-60 7X85 X-58 8X84 x -54 
| 
—_— |-—-——__-—-——_-— -——. 
Plate satis 18. | | 2x-40 83 x -40 85 x -42 
Face Angle or Bulb Angle.. .. 6X4xX-62 7x3} x-60 8x34 x -52 . 
| 
¥ Plate eek 35 x -42 
Face Bulb Angle .. .. 8X3) x -54 
™ ies? ay * | ay 
? Plate | 
Face Bulb Angle | , 
| seein ae 
Plate : Se { } | 
i Face Bulb Angle - | : | 
3 : 2 - == Seek See ee | 
y 
= = a . 
| ‘imete: PLATE | MOULDED BREADTH B OF VESSEL IN FEET 
es ee po ——-—---- - — . 
: FACE BAR. 42 44 46 48 50 | 52 
; es es eS =e ee ees == = 
| Feet, Inches, Inches. | Inches; Inches. Inches, Inches, | | 
oe |r : 36 x -42 37 X -42 | 
Face BulbAngle .. .. .. .| 8X3hX-56 8x 34x +64 “ee 
24 Plate ie ss 37 x “44 38 x “44 39 x “44 ay | | | 
-| Face Bulb Angle .. 8x 8h x -54 8x 34x -58 9x34 x-58 
7 ee SSS a SSeS eS ~ a ae | ae Se = aa 
26 Plate : : 37 X +44 39 xX -44 | 40 X44 41X+46 42 x -46 
_ | Face BulbAngle .. .. .. «| 8X34X-56 - 8X3kx-56 9x34 x-56 9x3$x-60 | 9x3hx-66 
| es |m be oe 41x46 | 42x-46 | 48x46 44X-46 
{ Face Bulb Angle or DoubleAngle 9x 34 X56 | 9x 3} x -60 | 9x 3} X64 5x 4x -52 
. +] | | | he > ae 
| a ee ee ey z Saas Le PSP 
80° | ‘ | 42X46 44 x -46 45 x -46 
Face Bulb Angle orDoubleAngle | 9x84 x-64 9x 3h x -64 5xX4X-52 
| | | | 
gQ | MM | 45 x46 
Double Face Angle.. .. .. 7 | 6x4x-50 


, 


BOTTOM TRANSVERSES. 
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SPACING OF TRANSVERSES 12 FEET. (Concluded. ) 
ists PLATE MOULDED BREADTH B OF VESSEL IN FEET. i 
Eo 4 AND | 
FACE BAR. | 54 | 56 | 58 60 | 62 64 i 
Feet. Inches, Inches. Inches. Incbea, | Inches, Inches, 
30 7 | 46x +46 47X-46— | 
Donble Face Angle.. .. .. 4 6x4x-50 | 6x4xX-52 
2 eee 5 ie oR ey 
32 Plate rr: 46 X +46 48 X +46 49 X-46 
Double Face Angle.. .. .. .. 6X4x-52 6x4x-50 6X4xX-52 | 
34 Plate 47 X-46 48 X +46 49 X -46 50 x -48 52 x-48 
Double Face Angle.. .. .. . 6xX4x-50 6X4%X-52 6X4xX-54 6xX4X-56 6xX4X-56 
36 Plate 50 x -48 51-48 | 58 x -48 55 x -50 
Double Face Angle.. .. .. .. 6X4x-52 | 6X4xX-56 6X4xX-58 6xX4x-58 
| 
a a, pea eee | = 
38 | Plate ee 52 x -48 54x -48 56 X-50 
Double Face Angle... .. .. .. | 6xX4xX-56 6xX4xX-58 6X4X-58 
bi a ata 
er 57 X-50 
Double Face Angle.. .. .. 6x4x-58 
ao \T 58 x +50 
Double Face Angle.. .. .. .. | 6X4xX-58 
| | 
Saber PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D Fi AND — 
FACE BAR. 66 68 70 | 72 | 74 76 
Feet. Inches, | Inches. Inches, | Inches. Inches, Inches. 
36 Plate 
Double Face Angle.. .. .. | | 
a eee ewe eee Cee Set a 
38 Plate ore ; 57 X-b0 59x -50 | 
Double Face Angle.. .. .. .. 6X4x-60 6X4xX-60 aes 
ao. |? 58 X-50 60 x +50 62 x -50 | | | 
Double Face Angie... 6xX4X-60 6x4Xx-60 6x4x-62 
outa isials Messadels Ricans meee Sessa 
Per ead 59x50 | = 61X50 | 68 X50 65 x -50 : 
Double Face Angle... .. .. .. 6xX4xX-62 | 6x4xX-62 6X4x-62 | 6X4xX-62 HW 
ed sae ee 
44 WIRES Se rcdeoea el 60 X -50 62 X -50 64 x -50 66 x -50 68 x -50 } 
Double Face Angle... 6xX4x-62 6xX4X-+62 6X4 X-62 6X4xX-62 6xX4x-+62 | 
i 
ag [TM nn 61x -50 68 Xx -50 65 x -50 67 x-50 69 x 50 71 X-50 | 
| Double Face Angle. .. .. .. 6X4xX-62 6X4X-62 6X4x-62 6xX4xX-62 6xX4xX-62 6xX4X-62 f 
1 i 


Liorp’s BecrsTsn cP Surrpivc, Lonpow.—16th June, 1927. 


TABLE 1 


| ee 
SIDE TRANSVERSES BELOW SECOND DECK. TABLE & 
SPACING OF TRANSVERSES 8 FEET. ; (See Continuation.) 


Ay 


DEPTH (da) IN FEET AT MIDDLE OF LBNGTH FROM TOP OF BOTTOM TRANSVERSES 
AT CENTRE TO LOWEST DECK AT SIDE. 


14X-36 14X°36 | ' 


| 
' 

Inches, Inches. Inches. Inches, } Inches. Inches. Inches, Inches, Inches. 
! 

3X3X-36 | 3xX3X-36 


a pen 


14X-86 | 14X-36 | 
8X8 x-36 | 3X3 X-36 | | 
| 


ae | 
14°36 14X-36 15X-36 | 
8x8%-36 | 3xXx3xX-36 | 3X3xX-36 | | 


i Sane Pee J 


{ : | 
|; | 
14 X-36 15x-36 | 16X36 | | } 


3x3x-36 | 3x8x-86 13 x3 x-36| 


15 X-36 15 X -36 16 X36 
3x3 x-36 8x3x-36 |8 x3 X-36 


ae Lee | 
15 X +38 16 X-38 16 X-38 | | 
-8x8x-38 |38 X38 x-38 shail | | 


2 aes es | 


a 


iex-38 | 17x88 | 17x-88 | 18x-38 | 
3X3xX-88 |8 x8 x-38/8hx34x-40| 4x34 x-38 
es aed a S . = —— 
| | 17X88 18 X+38 18 x +38 19 X+3 
| 3} x 34 x-38 | 34x 34 x-40/ 4x34 x-40 on 40 | 
pe os. eS pe SE [Gia |S © oF Le | sa 
| 18 x -40 19x-40 | 20x-40 
3h x 3h x-40| 4x34x-40 | 4x 34x -40 
ie oa Ly x Leos ee ane eS pf 
} i j } 
= |  20x-40 20 x +42 | 21x -42 
| | 4xBhx-40 | 4x 84x42 4X35 X42 | 
= eee oe i aaa Steeas |) ae ieee acd 
20x42 | 91x42 | 22x42 | 28X-42 
| | | Ax Sh x42 | 4x BbxA2 | Ax BhX 42 | 4x 9H X 42 
—— ee po a ee ee nn = Me rer see den to BEERS = 
| | 22x-42 | 28X-42 24x42 
| | 4x3hx-42 | 4x3bx-42 | 4x 35x -42 
') atlas btn Meebo pas El SBR belt 2 a 
} | | | j 
Flate.. .. ..| | | | 28x-42 | 24x-42 
a | 4x3hX-44 | 4x BhX-44 


25x -44 
| | | | 4x 34x44 
ete | \ \ \ | 


481 
SIDE TRANSVERSES BELOW SECOND DECK. TABLE S 


SPACING OF TRANSVERSES 8 FEET. (See Continuation.) — 
DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES ae, 
aod: PLATE AT CENTRE TO LOWEST DECK AT SIDE. 
D AND esa | 
rAcgBAR.| 16 17 18 19 20 21 22 | 28 
Feet. Inches, Inches, Inches, Inches, Inches, Inches. Inches, Inches. 


Pist®.. 2s os 24 x +42 
26 | race ancie 4h x 84 x +44 


| 
ff ee 


Plate... .. «| 95xX-44 25x-44 


a7 Face Angle ..| 44 x 34 x -44 | 44 X34 x -50 | | 
Uae | Weed SON base <3) eee eo) Eee soo meee eet eee eee ce ee | 
Pag 
gg |Me~ ~ | 25 x-44 25 x -44 26 x -46 
Face Angle ... 44 x 34X-46/5 X3$X-50|5 x35 X-50 | 
a rh bebe 64s Pathe eee 6 ee es ee . 
29 Piste... .. .., 26-44 26 X -46 27 X -46 27 X -46 f } 
Face Angle ..| 44 x 34X-46/5 X34x-50/5 x34X-50| 54x 34x -52 | 
30 |r 26 X +46 27 x -46 28 x -46 29 x -46 | | 2 
Face Angie .. 5 x 3hXx-52 | 5h x 84 x -52 | 54 x 8h x -52| 6X 84X52 | 
31 |e | 28x +46 29 x -46 29 x -46 30 x -46 | | 
Face Angie | | bh x Bh x “50 | 
32 PIN sco cs, (5 | | 
Face Angle .. j | 
mami SS ae a ee 
33 Plate... .. .. | 80x-46 | 30-46 31 X -46 32 x -46 
“Face Angle... | | hedehdaihe 6X3hx-54 | 6XBRX-54 16 xBhXx-54/6 X34X-54 
—— --—-— an, — ———-] i == 
34. | Ree : 31 Xx -46 | 32 x +46 32 x48 33 x-48 
Face Angle .. 6 X 34 x-52 | 6 x 84x +52 he X8hxX-54/6 X34 X-54 
| | 
> = 77 hae declan coal a a | 
36 Plate... | | 31x-46 82 x-46 33 x -48 34x -48 85x-48 | 
Face Angle .. | | oo 6X 34x-54 [6 xX8hx-54/6 X35X-52/6 x 34x -56 
$$ $f} | | —|—_—_—_|___—— 
ge |mt  o 83 X-46 35 x -48 
Face Angle .. | | | 6X 84X54 |6 X3hX-54|6 X34X-56/6 x 34x -60 
EE ek igs NM RE hints <a | 
gy |Ton : 84-48 35 x-48 86x-48 | 
Face Angle .. | 64 x 34 x -52| 64 X 34 xX -54 | 64 x 3h x 56] 
| aaa ee ee ee eee ee oe ee, os: ae ae | 
| | | ae 
gg [Te | } | | 36x48 
Face Angle , } | ! } 
a See ee eee NRE. Ae 2 ++ 
Bisse | : | : 36 x -48 
39 | } 
Face Angle .., | a 
/-————|______ oer = —— + 
Plate .. .. j | 
40 Face Angle | | 
! 


sreuceacinesai DECK. . TABLE & 
)F “TRANSVERSES 8 FEES. (See Continuation. ) 


DEPTH (d) IN FEET AT MIDDLE oF LENGTH FROM TOP OF BOTTOM TRANSVERSES 
AT CENTRE ‘TO LOWEST DECK AT SIDE. 


Inches, — 


ae es a 


88 x-48 39 x -48 


39 x -50 40 x -50 41-50 42 x -50 43 X -50 
6hx4 x-60| 64x4x-60 | 6bx4x-62 | Ghx4x-62 | 64 X4X-62 


| 6hX4 X-58/64xX4 xX-58| 64X4x-60 | 64xX4x-60 | 64x 4x-60 
a li —} 
Face Angie.) 


| 


X4X-64 | 6hX4X-64 | OEX4X-64- 


| 
| 
| Ghx4x-64 | 64X4xX-64 
| 


| 
ns 


| 
| 42x50 
64.x4x-62 — 


| 
| 
438X-50 | 
6b x4x-62 | 6hxX4X-68 | 63 x4 xX -68 


‘ele ieee | 
40X-50 | 41-50 a 42 x -50 43x-50 | 44x-50 
i> 
| 
} 


| 

43 x-50 44x -50 45X50 
6h x 4x-70 | 

ren amon asec I =e) 
43 x -50 44 x -50 45 x -50 
6hx4x-68 | 6)x4x-70 | 64x4x-72 


46x50 | 47X-50 
64x4x-74 63 x4X-76 | 


DEPTH. 


Feet. 


15 


16 


23 


26 


PLATE 
AND 
FACE BAR. 


PIAGO'.. a 13} 
| 
Face Angle .. 


Plate... .. « 
Face Angle .. 


Plate... .. .. 
Face Angie .. 


Plate ., 


Face Angle .. 


Plate... .. .. 


Inches. 
14 Xx -36 


3X3 X-36 


14x +36 


14x -36 
3X3 x-86 


3X3X-36 | 


SIDE TRANSVERSES BELOW SECOND DECK. 
SPACING OF TRANSVERSES 10 FEET. 


| 
| 


pepra (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVHRSHS 


483 


AT CENTRE TO LOWEST DECK AT SIDE. 


Inches, 
14 X-36 
3X3 X-36- 


14-36 
3X3 X-36 


15 X-36 


3X3 X-36 | 


15 x -36 
3X3 X-36 


sores bain etn 


! 
10 11 is. | 18 
i 
Toches, | Inches, 
| 
a se | 
16 X-36 
8x3 x-36 
16 X-38 17 X-38 
$x3x-38 |3 x3 x-38 
17 X-38 18 X +38 
3x8x-38 |3 x3 X-38 
17 x-38 18 X +38 18 X +38 


3xX3x-42 |34x34x-38| 4x34 x-38 


18 x -38 19 x -38 19 xX +38 20 X-38 
3x3x-42 |8}x34x-38| 4x3} x-38 | 44 x 3h x -38 


| 19X-38 | 20x-38 20 X -38 21x-40 
Bh x 3h x-40 4X 84x +38 44 x Bh X-40 | 4b x Bh x -40 


wu’ 21x-40 22x -40 
| 4x3} x-40 (44x 8h x40 44 x 3 X40. 


poe Se eee| 
Faoe Angle ., 


/ ; 484 


eo 


SIDE TRANSVERSES BELOW SECOND DECK. TABLE 2 


SPACING OF TRANSVERSES 10 FEET. (See Continuation.) 
ee a Ne ee a 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 
AT OENTRE TO LOWEST DECK AT SIDE. 


| 
Ete 190-" | -46"- “8 22 23 
oA = BA te 6s 
| Inches, | Inches, Inches, | Inches. Inches, | Inches. 
{ 
{ —}+--___. 


29x46 | 
6 X35 x-56 | 


Pee 3 UE St eee ee 


pa eats 


28 x -46 29 x -46 30 X -46 7 31x-46 


! 
| 
en ames eee fie tat 


31 X-46 31 X-46 | 32-46 | 


ite 81x46 | 32x-46 | 82x46 | 88X46 
6X34X-56 |6hx4 x-56) 64xX4Xx-60 | 644-60 | 

aes eS a eee — 
| -32x-46 | 82x-46 33 xX -46 84X-46 | 85X46 | 


| 6X3hxX-54 | GhX4 X-58| 6h X4x-60 | 6hX4X-60 6HX4X-64 | 
; | 


} 


| 
83x-46 | 84x-46 84x-46 | 35X46 


| \6hx4 X-56) 6hX4x-60 | 64xX4x-60 | 6hX4X-64 | 


Sy = ae AS ees La ee ka ns Ce 


| | 88x46 | 84x-46 | 85x46 | 36X-46 | 87X46 
‘ '6hx4 X-56| GhX4X-60 | 64X4X-62 | panecas 62 | 6X 4X62 
| ES eS 


SS | | SS | 


| 
| 35 X +48 36X48 | 36X-48 | 87X48 


| | GhX4Xx-58 | 6hx4x-60 | 6hXx4x- “64 | 6h x4 X64 

ees Nees a ve L bee ove Aas Vhs es 
| | | 86x48 © 87x48 | BB X48 

| 6X4X-62 | 64X4X-62 | 64 X4X-62 


oS | eS Se ce Ee Sees Cee Poe ee" Tn Ee = Sees 


| 


88 X-48 | 88 x -48 
Face Angle i fae 62) 7 X4X-62 


-|——_--— -- ——- 


| | a | } | 

sepa Ps | | 88x48 | 39X-48 
es ag ae * 64xX4x-64 7 X4X-62 
————— ———|—— | ED ON ae (ant eee See eee re SO - 


a } 39 x-48 
7 X4x-64 


485 
SIDE TRANSVERSES BELOW SECOND DECK. 
SPACING OF TRANSVERSES 10 FEET. 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRAMNSVERSES 
AT OENTRE TO LOWEST DECK AT SIDE. 


| Plate.. . 
| Face Angle | 


Plate... .. «. 


Face Angle .. 


| 
| | | | } | ; 
37 | Face Angle .. 64 X4X-66 | | j 
____—__;____—- iperegta —)\— ene Rent ieee: ————— an 
38 (Plate... 89X48 | 89X48 | | | | : 
Face Angle ... 7 x4x-62 | 7X4X-64 | | | 
——-—— fp 7 
go | mtn “| 89x48 | 89x-48 | | | 
Face Angle .. 7 X4X-64) 7X4X-66 | } f 
hs | tn de ee eee 
OR sos tis ees {$+ | 
4g MM MOAB | 40x4B | A148 | 42x48 | | 
Face Angle .. 7 X4X-64 | 7X4X66 | 7X4X-66 | 7X4X-68 | | 
cay eens anes ener ems itn Ban La | | 
Pinte 4048 | ALKA | AXA | 4B X48 | gax-ag | 
41 | 
Face Angie... 7 X4X-66 | 7X4X-66 7TX4X-66 | 7X4X-68 7X4X°‘70 | | 
— —— os 4 2 
ag Me | 41-50 42x-50 | 48x-50 44x-50 | 45X-50 | 
| Face Angle .. | 7X4X-68 | 7X4X-68 | 7x4x-70 | 7X4x-70 ieee es 7X4X-72 e 
| | 
Wp a 
ag \™Yo | 42x-50 48x -50 44 x -50 45 x50 46 X-50 
Face Angle .. | | 7x4x-70 | 7X4x-70 | 7X4K-72 | 7X4x%-74 | 7X4X-74 | 
ae A Re Re Oe aca | 
' ' q 
| Pinte... | | | 44x-50 45x-00 | 45x-60 | 46 x-50 47X50 
“Faoe Angle. | | | 7K4xX-70 | 7X4X-72 0 7X4K-76 | TX4K-76 | 7X4K-76 i 
| 
ht nh nd a en eR aha Saas S| 
Laramie, sa ae | | 4b x -50 46x-00 47X50 48 X “50 49X50 p 
| Face Angie. | . | | TX4X-74 | TX4K-76 | 7X4X-76 | 7X4X-76 | TX4X-78 | 
| | me | 


_ 


436 
SIDE TRANSVERSES BELOW SECOND DECK. TABLE 2 
SPACING OF beeen eL 12 "Beets (See Continuation. ) 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 
AT CENTRE TO LOWEST DECK AT SIDB. 


Inches. | Inches, 
15 X36 15 X +36 
-| 3X3 X-36 3X3 X-36 


15 X +36 15 X +36 
| 3X3X-36 | 3x3 xX-36 


15 X +38 16 X-38 17 X +38 
8X3X-88 | 3X3xX-38 | 8x3x-38 


ar ea ee ee 


16 X +38 17 X-38 18 X +38 
3X3X-38 | 3X3x-40 |3 x8 x-40 


17 X-38 18 X-38 19 X-38 
8X8X-38 | 8X3x-40 |34x3}x-38 


| 19X88 | 20x-38 | 20x-38 | 
8X3xX-40 | 384x34x-38| 4x34 x-40 


21x-40 | 21x-40 | 21x-40 
84x 84x -40) 4x34x-40 | 44 x 34 x -42 
oi ahals Lene 
| 21x40 | 22x-40 | 22x-40 © 23x-40 
34 Xx 34x-42| 4x 34x 40 | 44x 34 x -42 | 4b x 84 x -42 
pseeerasdeaies aides Mein lad qe 


| 29x -42 23x-42 | 24x-42 
4X84 x-40 | 44x 34x- wre gy 


24 x +42 24x +44 25 x +44 
44 xX 84x +4415 x 84x44) 5X BRX-44 | 


24-44 | 25x-44 | 26X44 | 27X-44 
5 X3hx an x 84X44) 5X BhX- “44 |5 x Bh x44 


26X-44 - 27 X +46 28 x +46 
|5 x3hx = 5 xX 34 Xx -46 | xX 3h Xx -46 


Ss <3 pa =r 


| } 

| 87x46 | 88 x-46 
| | 5X84xX-48 | 54x Bh x -46 
} : i _. 


! 


' 29 x-46 
bch 


| 


- DY X 8h x -46 | 6 si alice 


16 


Inches, 


28 X -46 


29 X +46 


29 x-46 


“Plate... | 30 X +46 


Face Angle ... 54 * 3h X48 


SIDE TRANSVERSES BELOW SECOND DECK. 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 


487 


SPACING OF TRANSVERSES 12 FEET. 


AT CENTRE TO LOWEST DECK AT SIDE. 


TABLE Pas 


(See Continuation. ) 


PLATE 
DEPTH. 
AND 
D 
FACE BAR. 
Feet, 
BISbe cc. ka 4s 
26 
oO” | Plate... .. .. 
_ Face Angle 
| 
Plate .. 
28 
Face Angle ..| 
29 
Face Angle 
BlSb@ ns. ie _ en 
30 
Face Angle .. 
PIate y= ie, ss 
31 
Face Angle .. 
Plate... .. ..| 
32 
Face Angle . 
PIRES. Gx os 
33 
Face Angle . 
5 eee | 
34 | 
Face Angle .. 
4 = 
| 
PIGRG So ae cel 
35 | | 
| Face Angle .. 
| EABeG va. snes 
36 
Face Angle ., 
es | a 
37 | Plate... .. .. 
| Face Angle .. 
Plate .. .< ss 
38 
| Face Angle .. 
—_|——_——— 
| Plate .. eo ee 
39 
| Face Angle .. 
EIR ss ay. oe 
40 
ete Angle .. 
341 


17 18 19 20 21 22 23 | 
| 
Inches, Inches, Toches, Tnohes. Inches, Inches, Inches, | 
29 x -46 | 
i] 
} 
| 
= Ok ee 7 Bee i a a ee 
29 x -46 30 X +46 
Dk Xx BEX-48 6 XBEX-54 6 KBhX-54 | 
30 x -46 31 X-46 31 X-46 | 
BEX 84X-46,6 X8hX-54/6 XBhX-54 64X34 X-58_ 
a —| — — Sena a es a \. om 
30 x -46 31X-46 | 82x-46 33 x +46 33x-46 | 
6h x Bh X54 | 6H X Bh X54) 64 x BH X58 64X4x-56  7X4X-62— 
- a | — | ek 
32 x-46 38x46 | 88x-46 84X46 85-46 | 
6h x 34 x54 64x 34X-56! 6EX4X-BB  -7X4X-62 | 7X4X-62 

rE aia os —_— iE = } yar, 
83x-46 | 34x-46 | 84x46 | 35X46 | | 
6hXx B4X-58/ 6HX4X-58 7x4x-64 | 7X4X-66 
i! a aa Nee ee 

| 

34x +46 34 x -46 35 X +46 36 X-46 37 X-46 | 
64 X34X-58) 6hX4X-60  7xX4X-62  TXAX 64 7 XAX 64 
= = = ee ee aT | Cea | 
| i 
| 85x -46 36 Xx -46 36 x -48 37X-48 | 


| 


6EX4x-60 0 7X4X-62 — 


85x-48 | 86X48 


64x4x-60 6x4x-62 | 


36 X-48 37 X -48 
| 64x 4x-60 — 7x4x-60 


7X4X-64 | 7X4X-64 


| 


387 X-48 88 X48 89x -48 
7X4X-62 | 7xX4xX-62 | 7xX4X-66 
ewan awe eI 
38 Xx -48 388 x -48 39 x -48 
7X4X60 7X4X-64 | 7X4X-68 
38 x -48 39 x -48 40 X-48 
—7xX4x62  7x4x-64 7X4X-66 
40 X+48 40 X +48 
| 7X4x%62 7xX4x-64 
i rT af 
40 X -48 41 X-48 


— TX4X64 0 7 X4X-68 


- — } 


41x -+48 
| 7X4X-70 


, 488 
SIDE TRANSVERSES BELOW SECOND DECK. Tape 2 
SPACING OF TRANSVERSES 12 FEET. (Concluded. ) 
bf, 
‘ perrx (d) iN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSRS 
PLATE / AT CENTRE TO LOWEST DECK AT SIDE. 
AND | et = ee ee : 
soca Oe: ae eae en fe S620... 80m 190 31 
{ is 1s =! avon Sl : 3 
Inches, Inches, Inches, | Inches. | Inches, Inches. Tuches, | 
Plate .. .. | 
Face Angle — } 
J 
Plate .. .. , | ' 
| Face Angle I. | : ' 
aes ee BA bes ee et So ee et | Bee Oe -! Be eer - 4) 
; | 
Plate .. ..| | | | 
Face Angle ‘flan! | 
ee ee flat ksh ele te. Leb ie | ppoe at we L de 
== | | 


Plate... ... 40 X-48 | 


Plate .. .. 41x-48 | } 


Face anglel7 X 4X -70) 7xX4xX-72 | 


4x48 | | 
Face Angle|] X4X-72) 7X4X-74 — | 


42x-48 | 48x-48 | 44x-48 | 


Face Anglel7 X4%-70, 7X4X-74 | 7X4K-74 | TX4X-76 | 


oie eas ‘ee eager epee 


URGE) as) us 
Face angiel7 X4X-70| 7X4X-72 | 7X4K74. | -7K4X-76 «| 7K4X-78 
2 | 4 ) 


43x-50 | 44x-50 | 45X-50 45 x +50 | 


| 
i] 
\ 


———— -~-———————— 


Plate \. “| ; 43 x -50 44x -50 45x-50 | 46X-50 47 X-50 
He dogs 5x 3x50 | 5x34X-50 | 5x 8h x2 | DX BH x52 | 5x8hx-52 
faire tt | | n FF} : ss ————S ee preety eee 
48 ca - get athe! : £5 x°00 | : 46 x -50 : 47 xX -50 ; 47 X-50 
Face Angles) 5K 8RxK-D2 | OX BEX-54 5xXBRxX-54 | 5h KBE X-D4 5x 84x56 
i =SS -| 2 ed eS es el ns ee ats : i. ee os, 
| ap [tee | | | 47x-50 | 47X50 48X-B0 | 49x50 | 
Paco Angles bee | /OXSRX-D4 | DEX BHX-D4 | OX BEX -5E | 5h x8} X58 
‘aaa Gaeieeeeee Inaeeneeens GR na tenet Gn peace oaeat ane 
45 re - “- ; 47x60 ; 48 x -50 49 X50 | 50x -50 1X60 
tate dnaien BXBEX-D6 SEXBEX-D4 SEX BEX-5E  5HXBEX-5B | OX BEX-5B 


= } 


Luoyp’s Re@isTex or SHiprine, Lonpox.—dth March, 1925. 


341t 


439 


TABLE © 


STIFFENING ANGLES to TRANSVERSES. 


DEPTH OF BOTTOM TRANSVERSE. 


STIFFENING ANGLES. 


Not exceeding 30 


DEPTH OF SIDE TRANSVERSE. 


Inches, 


Not exceeding 18 


Inches, 


5X3 X -36 


SHORT STIFFENING ANGLES. 


LONG STIFFENING ANGLES. 


Inches. 


3 X38 X +36 


3h Xx 34 Xx -44 


Luoyp’s REGISTER oF SHipprne, Lonpon.—5ith March, 1925. 


DEPTH PLATE 
D | AND 
| FACE BAR. | 
{ 
| 
ee | » 
Feet. 
15 Plate... . 
| Face Angie 
a 
| 
Plate... .. 
16 | 
Face Angle 
= =) 
oa | 
‘ } Plate 
° sty St 
| Face Angle ., 
| 
00 ee es 
1S <) 
| Face Angle .. 
| 
a 
- 19 | 
Face Angle .. 
» 36-2) 
! 
b PABGO 5 es as 
20 
| Face Angle .. 
| 
a 
| 
21 | Plate... .. ..) 
Face Angle 
| Plate... 
22 
_ Face Angle 


23 
Face Angle 
Plate sg ce as 
24 
Face Angle 
— = — ~ 
2 ee ae ae 
25 
Face Angie 
26 ‘Plate... 
Face Angle 
o7 ' Plate 
| | Face Angle 
1 
PRE 
28 | 
| Face Angle ..| 
Plate .. 
4 29 Face Angle 
Ro 
30 — 


SIDE TRANSVERSES 


400 


in "TWEEN DECKS. 


SPACING OF TRANSVERSES. 


Feet. 


TABLE a 


(See Continuation. ) 


Feet, Feet. 
8 10 12 
— . HEIGHT OF "TWEEN DECES. Wai 
Feet. pot; Wet fe] ee Fo Feet. Fete Feet, 
7 8 a ae 8 9 7 8 9 
a — aa =_ = . —|-— ee — —— 
Inches. Iuches, Inches. Inchea. Inches, Inches. } Inches, Toches Inches, 
13 X-36 13 X-36 13X:36 | 14-36 14-36 14X-36 14-36 14 X +36 14 X-36 
/3 X38 X3615 x3 x 36) 3 x8 x-86/3 x38 x-36/38 x3 x-86\/3° x8 x-36/3 x3 x-36/38 x38 x-36.3 x3 x-36 
ame = ——s = ook | es —s — a a See 
13 X +36 | 13X36 | «=14X-36 14 X +36 14 X +36 _ 14 X +36 14 X +36 


x3 X-36 38 X3 X-36 


Plate’. << <a 


Face Angle .. 


x3 X-36/3 X38 xX-36/3 x8 x-86 8 x8 86/8 | x8 X-86/3 X38 X-8613 x3 


| =a 
{. 
| 18X-B6 
{3 


| 13X-36 13 X -36 13-36 | 14-36 14 X +36 14-36 14-38 «14. X-38 14X-38 
, x3 X36 3 X38 X36 3 X38 x-86/8 X3 X-36,/3 X3 X-36.3 X3 X-36/3 X38 X-38/3 x3 x-38\/8 x3 x-:38 
—| na See —_—— nnn = — | — —— 
13 X-36 13 X +36 13 X +36 14 X-38 14 X-38 14 X -38 14x-88 | 14x-88 14 X +38 
8 XB X-36| (3 x3 X36 3 x8 x36 3 x8 X-38 3 x3 x-38.3 X38 x-38/3 x3 x-38/38 X38 x-38 3 X38 x-38 
ee a a ee ee i: a | ———— eee ee = 
14 X +36 14x +36 14 X +36 4X-38 | 14. X +38 14x-38 | 14x-38 14X-38 | 14X-38 
(3X3 X36 3 XB X-86, (3 X3 X36 3 X38 ey 38 X8 X-88 8 X38 X-38 3 XB X88 38 X83 X-88 3 XB X-38 
=e ae : i \ Secs thawed ~~ | are a 
14. X-38 14 X-38 14X38 | 15 X -38 15 X-38 15 X-38 15x-38 | 15X-38 15 X-38 


X-38'3 X3 X-38 3 X3 X-38 


38 | 15x-38 15 x +88 
xX-38/3 x3 X-38'3 x8 X-38 


x3 guts X3 X38 3 X3 *-38|/8 
14X38 | 14X38 15 X88 | 
3 X38 x38 3 x8 eae ies x 88/3 


| \ a 


| H } |} ' \ 


X83 X-38/3 X38 X-88°3 X38 x-38.3 x38 
15 X-38 15x-38 | 15x-88 15 x 
x8 X-88.3 X83 X-38 3 X38 X-38.3 x3 


| 


14 X +38 14 X+38 15xX-38 |) 15-38 | 15 X-38 15 X-38 15 X-38 15 X-38 15 X +38 
-3 X3 emt (3 XB XB8 3 XB X38 3 X38 X38 3 X38 X38 3 XB X38 3 XS KBB 3 XB X38 3 XS X38 
a a ee ———— s aes a E 

[ 
14 X +38 15 X +38 16 X +38 15 X -38 16 X -38 16 X-38 15 X +38 16X-38 | = 16X-38 


8b ah 8 38 fy oh ree “38 sete -38 | 34 x 34 x -38 | ihb he “38 ates “38 pees ea% “38 ait “38 | 34 x 34 x +38 


|- cr 


15 X-38 16 X +38 17x-88 | 15x-38 16 X-38 17 X +38 15 X -38 16 X-38 17 X-38 
bial “38 bx sh x-2 88 34 x84 x-40 | shiek “38 cia 38) sic dialed -40 oh xB x 40° seine “40 “Bh x Bh x “40 


—_ — | as ieee amit’ — = 
| li | } ) 

16 X-B8 17 X-38 18 X +B 16 X-38 17 X-38 18 X-38 | 16 x -40 17x-40 | 18x-40 
eS, at 40° -lhectae 40 34x34 x -40 te iets hea! be ha 40 Dacheta “40 | 34 x 84 x -40 seta “40 elias 40 
-|- a ams ats = 
“| 16X88 17 x40 19x40 16X-38 | 17x-40 19x-40 |. 16-40 17X40 | 19-40 

i baat “38 | | Bh x 84 x- 40 | 34 x 34 x-40! Sista 40 34 x34 x -40 oa he bid Sebel -40 esis “42 | | pahads “42 


17X-40 «18 X40 19 x -40 17 x-40 18 x -40 19X40 | 17x-40 18x40 ) 19X-40 
~ Bh X BH X40 | Bh x BEX AO Bh XBE X40 | ite iee +42 | |shxeh x “4234 X34 x -42 dl -42 stl “42 seit “42 


-|———— 


' | by i ' 
17 x+40 18 x +40 19 x -40 17x-40 | 18x-40 19x -40 17 x-40 18 x 40 19 x -40 
84 x34 x-40 3434-40! aes 40) | iadabe “42 dis daliets “42 sched “42 | lk cel “42 x! feito “42 | ledobadaltg 42 
«17x40 18 x -40 19 x-40 17 x -40 18 x-40 19 x-40 17 x-40 18 x -40 19 x -40 
» BX 34 x-40 iia tial ae 40° ae “42 1 hiaktbaiags +42 | dasa 42 a 42 | 84 x 34 x -42 | 8k x2hx: 42 
17 x-40 18 x -40 19 x-40 17 x-40 18 x -40 19 x-40 17 x -40 18 x -40 19 x -40 
Sh x Bh x40 | 35 x Bh X-40 | 3 x BH X-40 | Bh xB X-AD | Bh X Bh x42 Bh xB} X AZ Bh x Bh X AZ| Bh x 3h XA? | 3h XB} X AD 
| i i } | ! ’ 


\—- --| 
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TABLE 4 


SIDE TRANSVERSES in "TWEEN DECKS. (Coneluded.} 
SPACING OF TRANSVERSES. 
: Feet, 7 “ot cope ae | io Feet. as, 
DEPTH PLATE | 8 10 12 
AND re <a —— = = ——r 
D eimeruiee HEIGHT OF ‘TWEEN DECKS. 
ie a: Feet, ee Feet. Feet, | Feet, | Feet. Feet, Feet. 
a 9 7 By 4 Aa oe 8 9 
i ees = pen S scone ES | | een 
Feet. Inches, Inches. Inches, Inches. Inches. Inches, | Inches, Inches, | Tnehes, 
oy [7M = 17x-40 | 18X-40 19 x-40 17 a -40 p 18 x -40 19x-40 |, 17x-40 | 18X-40 19 x +40 
Face Angle ..| 34 X34 X-40 33 X34 X 40 | 34 x83 x- 40. 3 x Bh x-42 | 34X35 x -42 | Bb x 34 x -42 | 84x Bh X44 | 85 XB) X44 pid “44 
‘| b c | | 
| sa ecaeemecaae y aman iat ee 7 ca eee as a potaaeres 
By | ES et A dO 18x-40 , 19X-40 17 x -40 18x40 | 19X40  17%x-40 18 x-40 19 x -40 
Face Angle a cities at celta | Seite lacy (Bh x 3h x -42 | 34 x35 x-42 | 34x 84 x-42 | Bb x BB x -44 | 34 x 34 x- 44 | 84 X84 x- “44 
ao _| aera 1 ee SS Peet ee ae =e = Se 
| } i 
gq [tM - s .| 17-40 18 x -40 19 x +40 17x-40 18x-40 | 19x-40 17 X-40 18 xX-40 19 x -40 
“Face Angie .. 3h x34X-40 3)x34x-40 | 34 x84 X-40 34 X34 x -42 | 3h X84 x -42 | 8435 X42 34 X Bb X44] 35 X84 X44 3h x BH X44 
| peo ie Pe as a eg ae cl ae 
34 /Plate.. . «| 17 x+40 18 x-40 19 x -40 17 x -40 18x-40 19x40 | «17 x-40 18 x -40 19 x -40 
Face Angle . paene +40 3x84 x -40 | ppesaal -40  ecaind ia tgs 34 x Bh x -42 134 x 3h X44 34 X84 X-44 84 x 34 Xx -44 
Ss) eee) Ms eee mee 2 Ab oe 2k = 
aT | | 
ae -| 18-40 19x40  20x-40  18x-40 | 19x-40 | 20x-40 18 x -42 19 X-42 20 x -42 
Face Angle | BEXB} X-40 | 34X85 X40 | Bh X Bh X40 | 3h X BH X-AD Bh x Bh X42 34 x 34 x -42 | 84 x84 x-44 3h x35 x +44 84X34 X44 
| | 
—_ a —— | |- = = aa —_ | — } 
gq [tt = | 18x42 | 19x-42 20-42 18x-42 | 19x-42 20X-42 | 18x-42 19xX-42 | 20x-42 
| Face Angle .. 3h x 3k x-42/ 34X34 x-42 34x Bh x-42 | Bh x Bh X44 35X84 X44 3h x 3h x-44/ 3) x35 x -44 idthaels 44/34 xX 3h x -44 
| | - | weed oe: ree eee, eee nae 7 A ae =f 
gee Re ct eds 19 x -42 20 x -42 18 x -42 19x-42 20x44 18x-44 | 19x-44 20 x -44 
| Face Angle ..| 34 x 3h x -42 | 343) x 42 site +42 | | 8h x a4 x- si hi “44 wheal “44 | 9x8} x- “44 Nesleuicles oa le x 34 x -44 
| = See | anet (ewes 
ot cae a, : 18 xX -44 19 X-44 20 x -44 18x42 | 19x-44 20x-44 | 18X-44 19X-44 20 x -44 
| Face Angle ..| 34 X34 x-44|3}X3}x-44 | 843} x-44 Carat cas 44134 X84x-44/ 4 XBbX-44| 3x 3bxK44 4 x3bx 46 4 x 34 x -46 
} ai i | | 
a 7 ee ae a> lees Soe zs ae rar al . 7 oe 
go [rts «| 18x-4d | 19X-44 20 x +44 18 x-44 19X-44 20 x +44 18x44 19X44 20X44 
“Face Angle .. Wiehe ici 4 xBhxX-44 4 XBhX-44/4 X3hX-46)4 X3BRXK-46 4 XBb X44 4 XBHX AG 44x 3h X46 
~ —— —_ — a 4 oo ——— _ —|\- ——__—_ _- — ie — —— a 
40 | Plate .. wl 18X44 | 19X44 20 x -44 19x-44. 20X44 | 21x-44 | 19X44 20 x +44 21x +44 
| Face Angle . 4 ae a 4 X3hx-44/4 x 84 x-46 4 ‘alibi tg x B4 xX -46 | 44 x84 x-46 | 44 x 84h x -44/ 4b x 35 +46 44 x 3h x -48 
| | = | au be Bi ce Y= 
| ie Sern Ta a ao is z er Shoe : | 
| Piste... 1 18 x -44 19x-44 20x-44 | 19x-44 | 20X-44 | 21x-44 19 x-44 20 x-44 21x-44 
41 | Face Angle .. 4 X34X-44)4 x8hx-44/4 xBhx-46 4 X85X-44) 4 itis dines a eels “44 | fienenes 46 | 44 x 3h xX -48 
Se ee — a ae 
Plate... «| 18X-44 | 19x “44 20 x +44 | 19x -44 , 20x-44 | 21x-44 19 X44 20x-44 | 21X+44 
te | pace angie ala xBhx-44/ 4 x3hx-44/4 x35 x-46 | 4 x 84 x +44 he chek, 43 X34 x -46 | heals 44 | 44 x 3h x -46 44 x 34 x +48 
| 
| Saran ERS) ae INEM GAEL Yi LS 
(Plate... 18X44 19X44 | 20x-44 | 19x44 20 x-44 21x-44 | 20x-44 | 21X44 | 22X44 
i | Faco Angle .. 44X35 X-44/ 43X35 X-44 | hans 46 |5 X84 x-44/5 x 3h x-46/5 X 8h X46 |5 x3hX-46/5 x3hx-46|/5 x34 x-48 
—| | — =) SS ——|—___- |— i- eee 
| Plate... | 18X44 19 x-44 20 x -44 19X-44 | 20xX-44 | 21x44 | 20x-44 | 21-44 22 x +44 
BD sl Mea nagar < 44x 84 x-44/41x 8) x-44/ 45x84 x46) 5 XBhX-44 5 XBRX-44)5 X84 X-46 15 x Sy x40) 5 xBhx-46 5 X35 x48 
| GAS TP ay | an 
Plate.. .. «| 18X-44 | 19X-44 20 x-44 19 x +44 20x-44 | 21X-44 «| 20-44 E 21x-44 22 x -44 


ab | Pace angie | 44 x 8} x 44 | 44x 3) x 44 | 4h x Bh X- 465 x3}x “44 |5 x 34x “445 x34 x-46/5 X35 Xx “46 |5 x3hx “46 |5 x 34 x-48 
Eee Se i De et a ee 
Lioyp’s REGISTER oF SuHrpprine, Lonpon.—5th March, 1926, 
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UPPER DECK TRANSVERSES. 


TRANSVERSES 


PLATE AND 
FACE BAR. 


| Plate 
| Face Bar 


Plate oe se es 


| 


Plate 


| Face Bar 


Plate 
Face Bar .. .. « 


Plate 


' Face Bar 


Face Bar .. .. «. 


IN SU 


Touches, 


10 X +36 


MMER_ TANKS, 


SPACING OF TRANSVERSES. 


TABLE 5 


Feet, 


ae 


Bh x 8h x BB 


“11 x -40 


42 x -40 


44 x 8h x 400 


4x 3h x 40 


Inches, 


1l X +38 


ae 16,9] ie, ae 


11 X -40 


12 x -40 


4 X 38h x -40 


44 x 3) x -40 


18 X -40 
Bh x ah x 40 


(14 x -40 
54 x 34 X -46 


15 x -40 
6 xX 8} Xx -50 


| 


TRANSVERSES IN EXPANSION TRUNK. TABLE 6 


| SPACING OF TRANSVERSES. 
PLATE AND — 7 = - Z ee a = = =e 
| Feet. Feet. 


10 ‘pa 12 


Inches. 


BREADTH 
OF SHIP. 


FACE BAR. 


Inches, 


12 X -36 


Inches. 


10 X -36 


| Plate 
| 


Breadth of Flange .. 


Plate “| 


Breadth of Flange .. 
} 


| Plate 


Breadth of Flange .. 


19 x -40 


7 x -40 


[Plate sdawua a 


Breadth of Flange .. 


| Plate 


Breadth of Flange .. 
| | 


SPACING OF TRANSVERSES. 


BREADTH 


OF SHIP. PLATE AND ; pe Pee oes Ret AS 7 
B | FACE BAR. e | ae ; 12 _ 
este Inches. Inches. Inches. 
30 Mate = siFit. Aes 12 X +38 14 x -40 16 x -40 
Mace vier 34 x 84 Xx -44 44 x 34 X -44 | 5x Bh x44 | 


Face Bar 


50 Triste... sha y 16 x -40 18 x +40 20 x -40 
Face Bar 54 Se 34 x -5O | 6 xX 3} xX -50 ’ Bs x 34 x 60 Z 
Pe Vegi! Gicak Stan 20 x +40 : 22 x -42 24 X -42 
Face Bar 6 x 3b x -50 6 x 3k Xx -60 6 x 33 x -70_ 
ag 5 Ga 94x -42 hp 26 x +44 28 x -44 
70 
Face Bar 6 x Bk x -60 64 x 3h x -60 6h x Bh x7 


Lioyp's Ree@isrer or Sarpprna, Lonpon.—dth March, 1925. 
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BOTTOM LONGITUDINALS where ONE TRANSVERSE 


FIRST 
LONGITUDINAL | 


in 


each TANK. 


SPACING OF TRANSVERSES 10 FEET. 


MOULDED pEepTH D oF VESSEL IN FEET. 


TABLE 8 


(See Continuation.) 


A Inches, Inches, | Inches, | Inches, Inches, Inches, Inches, 
8000 || 9X3hxX-50 | 9bx3hx-46 | a Ges 94 x 34 x -50 
‘bs kbd on eae 
ea ee : 
4000 | 94 x3} x-50 | then 52 | 10 his ted 10x 34x-48 | 10x 34x-52 
5000 | Rae “56 5/10 x 34 x -48 10X34 x-50 | | 10x34 x-54 i nal 48 | “thx abs 50 
SR) San kJ ace a I tet ci Eat 
a | 
6000 : | | 10x94: 54 | 10x84 58 “10h x34 x- 50 “ohxahxs 54 
oe coors Z a er ie . is oe ; 
7000 Raubal 411 gee 48 
| 
| 
\ 
| 
| 
| 
| 
| 
Vv 


FIRST 
LONGITUDINAL 
NUMERAL 


23 


Sees 


24 


Inches. | 
6000 vagaticte | 
re pee ne a “50 
ey ll abide | 
9000 i ei, 
. = is ee 
11000 Fe sie 


Inches. 


ll hee 50 | 


ll ee 


ll preascte 


a Kat 50 


raid “52 | 


| 
| 

— —————|-—— = ae 
| 


[oa 


Tone a ae 


luches, Inches. Inches. Inches, 
—— cy | _ — —-— 
| Balt 52 | 114 34x-54 | 
—— — —|— it Fics on 
Decal diced “54 | mith “56 | 114 x 34-58 | 
~j — | ie sa —— i 
bss 56 | Liab “58 | focdehedes si 12x 84X-54 | 
i an Set —|+ Ls —}-———-—— | -——- - 
12X8hxX-56 12 3} x-58 


ren ‘64 


12x3}x-60 | 12x34x-62 


| 12x 8hx-66 
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BOTTOM LONGITUDINALS where ONE TRANSVERSE 
in each TANK. TABLE & 
SPACING OF TRANSVERSES 10 FEET. (See Continuation. ) 
FIRST MOULDED pEpTH D oF VESSEL IN FEET. 
LONGITUDINAL | - _S* 2 aw oe. ee - =. : 
NUMERAL Fi l | | 
kD | 31 32 33 | 34 35 | 36 | 
g | Inches. Inches, Inchea, Inches, Inches, Inches, 
11000 3 | 1284 x-60 
caitademasic’ oe Ot | ee! Sees Sere es eS ee 
| | 
12000 (B, 12x8hx-64 |12x34x8hx-50° | | 
13000 A 12 x 34 x 84 x -50. 12x 8h x 34 x “54 | (12x 8h x 8h x 56. | 
I | Ne as ALP ee ee 
SF Soceat : | MEAS RTE TE | 
14000 | | 12x 8h x 84x: “56/12 3h x 3h x: 58 12x4x4x- 2 | 
| SS SE ee ce ee 
. | Ty a, | | 
15000 | | | [12X44 X4 X52) 12X4KAX-DA 12K 4K4X-DE | 
————Sae=F ni Sen EK Sen rr eae ee 
16000 & | “412K 4K 4x BG | 12X4X4x- 58 | 13X4Xx4x 50 | 
| 
ie  — aeons oes ieee eee wee : SOE) 
17000 : | | 13X4xX4X-52 | 13X4x4x- oA 13x44 -56 
1 | | as : | Bae | Lae he -| Faas 
18000 1} | | IBX4X4X-56 | 1BX4x4x-58 
|| | 7 iy 
‘10 aemeemegien - {| ——__—. —|— — ~——-— |— 
19000 18K 4x 4x -62 
a = = : aa ape - Ba. eee ih om ee 
Le MOULDED DEPTH D oF VESSEL IN FEET. 
LONGITUDINAL = +c See oo a ee 
NUMERAL aa | ae (—_ “ ee ie ae ' | ] 
LxD 88 | 39 40 41 42 | 43 44 45 
| | 
: TR eee eh ee eet beer ee er st We Ses ead ta eri. 
A Inches, Inches, { Inches, | Inches, Inches, | Inches, { Inches } Inchea, 
17000 /18X4x4x-58 | 
nO ee pel cee: omen y= 5’ 
| ' t 
18000 ij 13X4x4%-60 14x 4x 4x -50 | 
—— — — | _ + 1 —_ — Lge ——|---—_-- -- --— Loe = —_—_—_—— = a a 
19000 E 1BX 4X 4X64) 14x 4x 4x54) 14 4X4 X56) | | 
/ a | ' | | 
| f --——— ++ + ——-—} 
20000 AX 4x AX 5G] 14x 4X 4X58) 15 X 4X 4X52 : | 
———--—_| 8 |—-~ = -----—|-- — - eer ee ee ees ae ——}--——_——_|—- = a RARE FT; (isaac — —-s 
21000 |! )14X4x4x PANS AS eo anes 58) | 
| | —_}-—__+ -_.___}-_—_,- Seam Fe Choe 
hf \ 15 «+44 | 
22000 ft H As x4x4 x 60,15 x4x4x “62 4x3) x-44 | 
a —— | $$ + ——_—__|—_ —__-_- a — ~ | ——  - -$ — 
|) 16 X-44 
23000 iu | | j '15X4X4X-66) 4x8hx-44 j 
fal | 16X-44 —s- 16X44 
3 | 
24000 la | —4xX8EX-460 «4X3RX-46 
| m5 | <= = = | -—_— 
saa. la | 16hx-44 «17 X +44 17x-44 
a | eo) —AxSRX “46 4X 8hx- 46 4x 34x -48 
a cei | --—— = ee t | —~—-— mp —— = — mer. = 
I | 17h x44 174 x -44 
< | | 
aa a | | | 4XBhxX-46 | 4x8hX-48 


The Scantlings of the Bar connecting the built type of Longitudinal to the Shell are to be the same as the Face Bar but the thickness 
of the Shell Bar need not exceed -50 inch. 
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BOTTOM LONGITUDINALS where ONE TRANSVERSE 


* in each TANK. TABLE 8 
SPACING OF TRANSVERSES 12 FEET. (See Continuation.) 
Cpa MOULDED DEPTH D oF VESSEL IN FEET. 
: NUMERAL D? one a ee a ia patie. ae Fe aR Ts age - ay aa 
: tx D 15 7 17 18 19 200 | seal 22 
ri A Inches, | Inches, Inches. Inches, | Inches. Inches, Inches, 
. | 11x 8hx-48 | 11x 34x-56 | 115% 8}x-48 | 114 x 3h x-52 | | 
Sp) dae rate es — es ee eee Poe 
| 11x 34-58 | 114 x8} x-52 11} x 84 x -56 | 114 x 34 x60 12 x 34 x -50 | 
| 3 aan eae aE LACIE Gk PRET 
; ~ 114 x 84 X-56 | 114 84x-60/12 x3hx-50) 12x3hx-54 | 12x3BhX-56 | 12x 84 X-60 
; B eee eee = eel — | - I ee 
: 12 X3hx-54| 12x84X-58 | 12x34x-60 | 12x34} x 34x -50 
ee at aa = —— a ee Pp 
¥ | | 12x 8hx-64 | 12x 34x 84x -54 


y 
: 
| Inches. Iuches. Inches. Inohes, Inches. Inches, Taches, 
7 AY ; 
| a ee ee ers a oe eee S ba tec a 7 
| | 
c 7000 | 12x 84 x84 x54 12 x 34 x 3} x -56| 12x4x4x-50 | | 
——)) === ef} 
8000 || | 12% 8h x 34 x-58] 12 x 34x 34X60] 12xK4xK4x-54 | 12K4K4X-56 | 
| j } 
HH Se SER SAI AURIS SONIORENAE SAREE ONS Sees 2 eee 
9000 i | \12K4 x4 X-54| 12x4K4x-58 | 12K4K4%-60 | 13K4K4x-50 | 1BX4X4X-52 | 
a a ee of monet spa at «afte a nan etd etna he emt 
10000 A | 12x4x4x-64 | 18K4xK4x-52 | 13K4K4x-54 | 13K44X-D4 
S$ | ht 

11000 5 | «ABX4K4x-54 | 13K4K4X-D6 | 13K 4K4x-58 
SS eee ones eas Ce esti alpen | ES Rese oe NE 
| : 12000 | t | 18K4x4x-62 
— — _. 
: 
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BOTTOM -LONGITUDINALS where ONE TRANSVERSE 


The Scantlings of the Bar connecting the built type of Longitudinal to the Shell are to be the same as the Face Bar but the thickness 
of “the Shell Bar need not exceed *50 inch. 


Lioyp’s REGISTER oF SHippine, Lonpon.—16th June, 1927. : 
a] 
A 


| in each TANK. TABLE 8 aa 
SPACING OF TRANSVERSES 12 FEET. (Concluded.) 
FIRST MOULDED pEepTH D oF VESSEL IN FEET. : 
LONGITUDINAL ———— 
NUMERAL = : fo. eee) } 
saat 30 81 32 33 34 | 35 36 
: | 
_——$———————————_| eel ee ee ’ 
Inches, Inches, Loches, Inches, Inches, Inches, Inches, | a 
11000 if 14x4x4Xx-50 | | 
ae ce 
12000 | | | 14x4x4x-52 | 14xX4x4x-54 | | | 
a a a ee , 
18000 | 7 LAX 4x 4X-54 | 1AX4K4X-56 | 14X4X4xX-58 | 15K 44-52 
| ey See eee SSS ae ee ee 
14000 | 14X4x4X-60 | 14x4X4x-60 | 15X 4x 4X54 | 15x 4x4x-56 
a Peer 3 ASRS if 
15000 zi | WAX 4xX4xX-62 | 15X4X4x-56 | 15K4K4xK-5B | 15X44 x-60 
el Seaman! aes i: enh Tre : 
| 
16000 ! | | WX ARGO | 1D KAXAX-GE | 1X4 AK GE | 15X44 -66 
Ee eS ee ee ee eee s 
| ] | | 
17000 : | | 15K4x4x-68 | 15x4x4x-70 
11) <a — — es = 5 
18000 | | | 15SX4X4X°74 
ees ees pes ad Se Se 
| | 
19000 V | | 
FIRST a: : : 
LONGITUDINAL MOULDED DEPTH D oF VESSEL IN FEET 
NUMERAL a are Me =: — 
L xD 87 | 88 39 | 40 4i- |. 48 43 44 45 
i a {3 eg ee | ee oe ee Sy ae 
{ ! 
| E Inches, Inches, | Inches, Inches, | Inches, Inches, Inches, } Inches. Inches. 
17000 : 15X4X4%-7 | 
a Simet; co alibi | rary baie! a | 
ci te th AX 3h X44 (BhXA4 | 4x BX: 46. | | 
| 1ehea Ll) a7x-44 | TR X-44 | TAX 4M | | 
|| axghx-46 | 4x3)x-46 4x84 x48 | | | | 
anne | | a7kxedd | 17hx-44 | 18 x-44 | | 
t | | 4x3hx: 48 | 4X 34-50 | 4x 34x -50 | : © 
() | 18 x-44 | 18hx-44 | 19-46 <4 
< H | | 
— ri | | 4x8hx-50 | 4x8hx-50 | 4xBhx- .48 | E ; 
er pt ae ak tpseee 1 Agia ade oae oa ate a nee aees . 
aren z | | | xs 50 | 4x 84x sa feet 54 | | 
|: ema ta | | 9x46 | a9hx-de | 20x46 | | 
23000 PI 
| ¢ . = | 
peters |atefers jabedene | | gape arabe anit) a 
ne | | 20 x-46 | 20x-48 20 x +48 20x-50 | : 
j} 4 om 4X35X-52 | (4X BBX: 54 | 4x84x-56 | 4x8hx-58 
i see MER hee | ee a . beaot: 
! 25000 | | 20x 48 | 20x-50 20 x +50 - 
| igs: hol 56 | 4X34X-56 | 4x84X-60° 
' Sa ee Caras 2 rac ie no a ee [eae 
| | 20x50 | 20x50 
Vv | | 
26000 sl | | | 4x35 x58 | 4x 8h x62 | 
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BOTTOM LONGITUDINALS where MORE than ONE 
TRANSVERSE in each TANK. 
SPACING OF TRANSVERSES 8 FEET. 


TABLE 9g 


(See Continuation. ) 


so A MOULDED DEPTH D oF VESSEL IN FEET. 
x6 15 16 17 18 19 | 20 21 | aR 

A } Inches, Inches, Inches, Inches, Inches, | Inches, | Inches, | Inches, 

| 9Xx3hx-44 9 x 84 x -52 | 94x 3h x-44 (9b x 35x “46 | 
| | er ce =a a == =. ae | = 

! Fibsea sicas | oh bias |adinah x so 1oxah» 4410.3 46 

| SESSA 6 oa Smad = —|—_-—_— 

| (98 x Bh X-50, 98 x Bh x54 10 x 34 x +46, 10x 94 x: 50 10x} 44) eT en 46) 
a | = as — 

: 4 10 X 34 x -50 | 0 10x hx 54 10h 3h 46| 104 x34 80108 x 34x “52 
’ I | = 4 ia ——S —— Ee es SS eS ee 

I | { { | 

= | (eds. ok i ea od s4oh ah 56 
B | oa ad if eae Wace |_ a 2 Bee) aetees 

a | et { 

| | 

| | 

| 

| 

| 

| 

| 

| 

| 

| 

Vv 


Mea tap 60 


LONGITUDINAL 


Inches, Inches | Inches. Inches. Inches. Inches. 
11 X 34 x -48 | } 
hae Sinai Gs Soe eee ad Rees eaten -- a, a 
| 
11X35X-50 | 11X34x-52 Pa’ Oe a! 
ee ee ee ee eer! 
| } | | 
| 11X384xX-52 | 11x3hx-54 nt ee sibs “48 
—— — —E SSS ee —— — Eee — = ——— = 
| Hee 58 ie aby “48 | nae ae “50 pats 52 | | 
| pdm: heen: mal Lyx: 56| 12x34x-50 | 
Sa ae A SE Cee A Ee See 'Yo ee Se E 
| 114x384 x -60 | aha 
| | 
eis / = ee te omar | faced — = 
| { 
| | | | 12x 3hx-56 | 
= 2 ah = ——4 a ——— 5 7) 


——— ——— -—_}---—- 


aiaea 62 E Lexa} 64 


eke “54 | 12 x 34x -56 


1axshe 58 | dbbbaatih 60 


=i —— 


| 
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BOTTOM LONGITUDINALS where MORE than ONE 
TRANSVERSE in each TANK. Taste QO 
SPACING OF TRANSVERSES 8 FEET. (See Continuation. ) 
| 
RIBS MOULDED peprH D oF VESSEL IN FEET. 
LONGITUDINAL SS — ‘3 res ot J : 
NUMERAL oii i ae | | } a see © -— 
Le D | 32 38 | 34 35 36 37 38 
K Inches. Inches. | Inches. Inches, | Inches, Inches. Inches, 
12000 12 x 34 x 34 x -46 
= = > to] — = <3 ES _ — — ———$$—______— — es Oe 
| | 
13000 | | 12x Bx 3h x -50, 12 x 3h x Bh x -52) 
= | | a ee eee, anes Conciente, TR pie pean Ic a = 
14000 | | 12x Bhx Bh Xx-54 12x85 X3hX56 12X4X4x-50 | 
ee en : ee a = —* ce ee ere |S eee 
15000 12x BhXBhX-58 12X4xX4xX-52 12X4K4x-52 | 
z 
16000 & 12x4xX4xX-54 12K4X4x-56 | 18K 4K4X-50 | 
= +B hte: a zn pa aa F 
We, | } 
17000 kG 1BX4X4xX-50  13K4X4X-52 | 18X4K4x-52 | 18xK4x4x-54 
= es): ae = : 7 beet a od oo | oe 
18000 | —«18X4x4x-b4 | 18K4K4X-56 | 13K 4K4X-58 
| Se NS ee ee eee 
19000, | 13X4x4x-58 | 13x4x4x-60 
Sy | [= se a —— SS ee = | 
20000 ve 
boa) Y eke Bids cons wep 73 APD: #Sal eee _ -_ | 
| FIRST | MOULDED pepra D oF VESSEL IN FEET. 
LONGITUDINAL C a eee = == 
NUMERAL a =... en ae 7 ". | | | 
LxD 39 40 41 | 42 43 a4 45 
iN Inches, Inches. Inches. | Inches. Inches. | Inches, } Toches, 
| 17000 4 | 
Pe BA Ra | = 2 es eS ans aces 2 Sireaes ee oe 
18000 | | 4X4 X4X-50 
}t 
a — a l . ana J a == at ee a = ae ae | —_— — i ms —- 
19000 || WAX4X4X-52 | 14K 4X4 X-54 | 
4 See —|——- -—_--—— |_ —— ne —— —— |— > 
Z | 
20000 12 | WAxX4x4x-56 |) 14K4x4x-58 | 15X44 -52 
a aa ee ee eee ee es =. be a | ae 
Lt | | 
21000 ry | 14X44 x-62 | 15X4xX4xX-56 | 15X4xK4x-58 | | 
t aw a _| ia | : ae | Renee es 0) BS ee ee Pee. 2 ] 
i | | — 15h x-44 | 
22000 | | | | 15x4x4xX-60 15x4x4x-62 4x34 x44 
— eae ee |e ee a 2 oe = : 
La | 16 x-44 
—- ae 4xX3bx-44 
; eS | 16 wag. 9 TekMaeee 
} | 
pa ce | | AXBEX-46 | 4XBRX-46 | 
——____—_-_- ———-| @ ———— ——--——. - ———-- - -——- — | - - — | ee 
|S 16} x -44 17 x-44 | 17 x-44 
25000 | 
ee | 4x8hx-46 | 4x34x-46 4X 84 x -48 
“se-sreeraee ————— et ee = = a ee == ies a eS Se St = pen 2S ase a 
} & | | | - | 
& | 174 x +44 174 X +44 
26000 3 | | : | 4x85x-46 4X34 x -48 


| 
The Scantlings of the Bar connecting the built type of Longitudinal to the Shell are to be the same as the Face Bar but the thickness 
of the Shell Bar need not exceed °50 inch. 
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BOTTOM LONGITUDINALS where MORE than ONE 
J TRANSVERSE in each TANK. j 
SPACING OF TRANSVERSES 10 FEET. 


TABLE 9 


(See Continuation. ) 


FIRET MOULDED pEPTH D oF VESSEL IN FEET. 


LONGITUDINAL 


Inches, ' Inches. Inches, | 
}11 x8hx-54! 114x834 x-46 | 
| | | 


Inches. 
11X38} x-+44 | 1134-50 


t 


| 


| 11x34 x-54 


114 x 3} x -46 | 114 x 34 x-50 


114 x 34x -56 


114 x 84 x -52 


> 7 


12 x 84x -54 


11} x 3h x-50 11} x8hx-54| 11} X84 x-56 | 12 x34x-50 12 x 34x -52 | 


== 
| 114x384x-6 


ed 


| 12 x8hx-54 


12x 34 X-56 | 12x 84x 34 x -46 


| 
| | 12 x 84x -60 | 12 x 34 x 34 x -50 


<———--BULB ANGLES———~—> 


<-—~— -CHANNELS ——-> 


ES MoULDED peptH D oF VESSEL IN FEET. 
LONGITUDINAL 
NUMBRAL 


Lx D 23 


25 


Inches. Inches, 


6000 12x34 x 34x -48 


7000 12 x 3h x 34 X 50/12 x 3h x 34 X -52 |12 x 3} x 34 X56 


12 x 34 x Bh X +54 |12 x 34 x 34 X-56 12X4X4x-54 | 


12 x 834 x 3} x -60 


12x 84 X34X-60|12xX4 x4 X-54) 12K4K4xK-56 12X4X4X-60 | 13X4X4X-48 | 


| 


| 12K4xK4xX-60 | 13K4xX4X-50 | 13X4K4X-52 | 19K4K4X-52 


13x4x4x-56 


13 x4x4x-60 


| 18xK4x4xX+52 | 13X4K4x-54 


Rc Re ee ee eS Ee 
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TRANSVERSE 
SPACING OF TRANSVERSES 10 FEET. _ 


BOTTOM LONGITUDINALS where MORE than ONE 
in each TANK. 


15x4x4xX-66 
a 


TaBLe 9 
(Concluded. ) 


15xX4x4x-64 


20 x -48 
4X34 X-52 


Ne SS 
fl 


20 x -50 


piety mMouLpED pepTs D or VsssEL IN FEBT. 
LONGITUDINAL 
NUMERAL l a | 
Lee Db | 31 32 33 34 
aS. ‘ 2S | ate — | _ 
| Pan | Inches, Inches, Inobes, | Inches, 
! 11000 )) | kx 4x 4-50 | ' 
————| On oo ee : ai 
} 
12000 | 14X4xK4xX-50 | 14K4xX4xK-52 | 14K4X4x-54 
PEL AA ps ge | — : 
fl ae | 
18000 | | | «14X4K4x-52 | 1A x4 4K-54 | 14 K4K 4X56 | 15K 4K 4-50 | 
| 
—_—__ —_—— | a on a me 
14000 —WAXAKAX+DB | LAK 4AK4AXK-60 | 1D X4K4K-52 15 K4K 4X5 | 
| re 
15000 14x4xX4x-62 | 15xX4x4x-54 | 15X4K4x-56 | 15K 44x -58 
—_———EOE—S ar —- ———— ~ 
16000, 1bxX4xX4x%-58 | 15x4xK4x-60 | 15xX4x4x-62 
17000 | 4 
—s > ame aan asi 
18000 | | 
19000 | | 
| 
_——————————————— ——— as Se 
Toei Seyes "i 
FIRST 
LONGITUDINAL MOULDED DEPTH D OF VESSEL IN FERT. 
NUMERAL — = 
LxD | 40 | 41 ‘| 42 
pa : : | asl Ee | as 
a Inches, | Inches, | Inchea, Taches, 
17000 < | | 
1] | j 
Rie ca | 4 
18000 | | | 16h x44 | 
2 | 4xX34X-46 | 
ss | 17 x-44 | 17 x-44 | | | 
| 4x 84x46 | 4xX8hX-48 
sae || 17 x-44 | 17hx-44 | 18 x-44 | 
an | 4xX8hx-48 | 4x 3hx-48 | 4x 3hX-46 
wer? a = $$ 
21000 = 18 x-44 184 x -44 18h x-44 | 
SAE |" SeenON MI se clad GaN aca a ee ee 
a | 18hx-44 | 19 x-44 | 19 x-46 
22000 2 
% —4AxBhX-50 | 4X BRX-48 | 4X34 X48 
8 ic | s 19 X-46 | 19}X-46 | 20x-46 
2300 1S 
cs Fs | 4X 3X48 | 4x34 48 | 4X34 X-48 
) iii a ek MS Te 20 x -48 
24 
fe | 4x 34X50 | 4X 34x -50 
25000 —— | | 20 x -48 


4X BhX-+D4 | 4X84X-54 | 4x B4X-56 


20 x -50 
4X 34x -56 | 4x34X-58 | 


The Scantlings of the Bar connecting the built type of Longitudinal to the Shell are to be the same as the Face Bar but the thickness © ; 


of the Shell Bar need not exceed 50 inch. 
Luorp’s Recisrer or Smpprve, Lonpox.—bth March, 1925. 
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SIDE LONGITUDINALS where ONE TRANSVERSE 
in EACH TANK. 


FITTED 


SPACING OF TRANSVERSES 10 FEET. 


TABLE 10 


(See Continuation. ) 


FIRST 
LONGITUDINAL 
NUMERAL 


IN "TWEEN 
DECKS. 


10 


DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 


12 


20 


tx oD 


A. | —— - —— \— — - 


] Inches. Inches, Inches, | Inches. Inches. Inches, Inches, 
3000 A 6 X8 xX-34 | 65X3 X-88 | 7 X8 X-40 | 
| =e eer Tet } aN ‘ a — Jae ee ee 
4000 HH 6X8 x36 7X8 X36.) 7 XB X40 | 
mae Oe 2: Pe. ee ae eee Stead See See a Se et Ca 2 Se Et oe 
5000 ie 6 X38 x38 7 X83 x38 | 7 xB x-42 7 }xS x46 
— | ' a Se ee =f RAF ot oe ——— 
6000 hie bilge x36 | 7 X8 x-40 | 74x38 x-40 | 8 x3 x-40 bs 8 x8 x-44 ) 
xs. | fe = hae eee aes | ad re 
7000 I | Racatiecn “36 | 7 X87x-42 75 X3_x-40 | 8 ag fs -40 8} x 34 x -40 | 8h xX 34 Xx -42 ! 
8000 % 6h x 8} x- ‘B89 «7 XBEX-44 | 74XBEX-42 | B X3BEX-42 | BEXBHX-40 | 8h X 3b x44 | 9 x8hx-40 
ao 2 SS} iyi me Pa | a es ee ae a be ee Le, ee 
9000 i | 64 x 34 x -38 | 7 X8}x-46 | 7}X35X-44 |-8 X3}x-42 | 8} x3hx-42 84x 34x-46 | 9 x8hx-42 9 x3hX-46 
ioanaeen. | Pesca | +x3 ia: | 74 X3}X +46 I's X8)x-44 | 84 x 34 x -42 reer 9 x3hx- asl 9 Se 
11000 Ae aban | 73X35 X-38 | 8 X3}x-40 8 X3EX-46 84 xX 34 x-44 e x 84 x-40 | 9 ere 7 9 R08, 
oe 2 ee ena bas Nek eee AEA eo 
12000 I 17 x 34 x -40 | 77X35X-40 8 X35X-40 | 8 x3hx-46 | wide Ge 9 x3hx-40 | 9 3h x46 | 9 x3}x-50 
13000 | 7 rahz 42 | 74x35 x-40 | 8 —— “42 | AL aapms “40 | 8} X 34 x -46 | 9 xBbx-42 9 x By X46 | 0} x 9h x-42 
14000 Bor xshxa | pera | 8 x3}x: ag. | 8}X3}x-40 | F chicwront | 9 RIAL 9 x Bh x48 | 94 x 8h x -44 
15000 7 XBhx-42 | 7Ex3hx-44 Spats Sea wt eso 9 haes 9 x3hx-44 | 9 x8}X-48 | 9b x BhX-44 
sean 7h x 84 x a zp 8 a ae ree | 9 ettiin, : 9 xBhx-44 94 x 34 x42 | 94 X 34 x +46 
wa00 || Tash | 7 me 68 xthe eaboa 9 abo 9 obs aaah shxahs 
18000 1 | Th X 84 x -42 8 Seb 40 | rn Ce | 85X34 X-46 | 9 x3hx-44 | 94x 34x-42 oh x 3h x-44 | 94 x 34 x -48 
—| | eo eS ee =e ~| ——— commen tras Sabie, A 
19000 | 74 X Bk X +42 | 8 ee -40 | 8 x8)x-42 | joins 48 9 XBhX-44 | 94x34 X-42 Tita ob yaht Md 
20000- | | | 7h x 8h x44 | 8 X3}x-42 | 8} X34x-44 | Sx S| | 9 X8hx-46 ob xOhx- 42 | hx 3hX-46 94X34 X-50 
in | | 8 xahx- “40 se 8 § xa)x: is | 84X34 X-44 | ete gs cape 9 x3hx-46 © shah x4 44 DEX BEX 48 | pie “50 
a j\——— i nea ie ae = = 2 2S Se eee eee 
22000 | 8 ry 40 8 X8}X-44 | 8} X38} X-46 ( 9 X3}x-42 | 9 xX34Xx-48 epee ee “44 babu 48 elitr ea 50 
23000 || | rare 42 | 8 shea B}xB}x-46 | 9 XS}X-42 | 9 xB}X4E | ObxOpx4d | 94XBHXHB | 10 xa ou 44 
ieiat (8 xabott shah 44 pti as | 9 xBhx-44 ee 42 | obxah 46 | 94X34 x-50 | 10 xa} 44 
= 25000 | bs 8 sac “44 | EE hi. var 9 Biel +42 8 xa eas Pier “42 | Shah ts atts ts -44 | 10 X34 x-46 


26000 \v, dita. 42) 8) X35 X-46 10 X34 x-46 


9 X35X-42 | 9 X35 x-46 94 x 34 x-44 | “oxsheas 10x sh x44 


| 


SIDE LONGITUDINALS where ONE TRANSVERSE is 
in EACH TANK. 
SPACING OF TRANSVERSES 10 FEET. 


FITTED 


FIRST 
LONGITUDINAL 


503 


NUMERAL 


LD 28 


32 


—|- 


$$ 
10} x 34 x “54! 11 x8hx46 1 x 84 x 48) 


104 x 34 x bes X34X> 446.11 x 34 X-50 


————+ 


10h x9 x54 11 x8} X48 11 x34x “50 


12000 || epee’ Sema by | 
= {| ——$———$—$ | — ———_— | 
13000 i 9} x 3h X46 9} x 34 x -50 
Haye. ¢ E 9} rey " shroud 10 ahs ‘ 
i ae - 
15000 S 9h x3} x48 10 xBhx-44) 10 x 8hx 48 10 were 52 
“16000 | | PT eee 10 rs scaly 10 x3}x- xs 10 xa} 
17000 | i | 0} x34 %-80 10 xa) x40 mane 50 10 x8} x54 10} X34 x- 50 
= lt ars BES es eg ee, 
18000 | | 110 x3hx _ 10 re -48}10 xX3hx-50 10} x 34x46 aacidapeat 
white * | 10 ere 10 xox 448) 10. x84Xx-50) 10} 8x46 10h x 3h x52) 
f 20000 | | 10 x34x- 44 10 enti me 104 x 34 x- “ssh 10} 40p X58 
21000 I | 10 xh 4e 10 x 3h x-50| 10} x9 x44 10h x 3h x48 Layee Si 
22000 | | 10 hie -46\ 10 epic oop wdepiaries 
rn i 10 ee “48 10 ) x8 22) 10) xa 45 soptienseninhiarie 
I 1 —————————— 
24000 l 10 es ash 10 (nape -52| 104 X 84 X -46| 10} x 84 x -50 
25000 | | 10 x8} x-50) 10 x 84 x54] 10} ah x48 
A*SBRb0 vy 10 x 8h x-50] 10 xX3%x- 9410) x34 x: “48; ones a 


| ; 
| DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 


10h x 84X-52 11 X84x- 


104 x 34 x: > 1l xX3hxX- x8bx “52! 114 x 83 X46] 


TABLE 10 


( See Continuation. ) 


ae 504 
a ‘SIDE E LONGITUDINALS where ONE TRANSVERSE is 
Ot si FITTED in EACH TANK. | taste LO 
: SPACING OF TRANSVERSES 12 FEET. (See Continuation. ) 


DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 


se |: Mee | we. | afe (| oot % 2. ee 
| 


+ |— 


Inches. Inches Inches. Inches. Inches. | Inches. Inches. 


obs X84 ThX8 X40 8EXB x-40 


ry ————— —— | = - i m 
{ 


7 x8 x-86 | 8 x8 x-42 | Bhx8 x-42 | 


H | | 
SS eS ee eee aE jet ee Saas | —aochnealiniettaaes = 


7x8 X88 | 8 x8 x-44 | 85x8 x44 | 9 x 8h X°46 


74X83 X38 | 8 X8 x-46 | bee etitan (45: 9 x3}x- is | Ree 4s | 
(ees! = eae eae tees soe ul 

| 

7hX3kX-38 | 84XBEX-40 | 8h x 3b x46 9 Pepstia | an i 48 | 


| _ ee 
} 


10 sige doa | 


| 
| 
' 


TeX 34X38 | 8hxXBhxX-42 | 9 XBEX-42- Oh x Sh x42 10 ah: 44 | 10 sh -48 ’ fosene: “44 


i —— 


“Tar Fey Pgs Sere aa Pt Oy SS aL 
Th Xx 3 x -40 BhxBhx-44 | 9 xBhx-dd | 95X3RX-44 10 ROE x “44 10 Acai 48 | ogseabet | 


H { 2 = {= eats 


—| ciate esta 


THX Bh x: 40 | 8kx3hxX-46 | 9 X85X-46 gh xh x-46 | 10 x8}x- “46 | | 10 skola’ | sibel Ok “48 | 11 x3} x-46 


| 


| 
| 
— Se ee ee ee | 
| 
| 


8 Pex 8x 3hx48 9 X8hX-48 | 
= i 


|__| 


ae 


94x38) x-48 10 XBhx-46 | 10 Sees! “52 | oh xa: 50 | 11 x85 x-46 


| 
: ey pers 
X3kx-40 8h xBhx-48 9 x 8h x48 | 94 x3h x: 48 10 sical 105 RE AEE io eee 50 11 x34 x-48 


oe 


a —-———_! 
1 


ain Ry eran eas 
8 X34x-42 | 9 x38hx-42 9b XBhX-42 10 x84 x-44 1 10 Megs “50 | | 10h x8) x 46 |} 11 tall | ll x8}x-48 


|---| ESS. Aes 


10 peas ee “50 | 10} x34 x 48 11 xshx- “44 11 x3} x-50 


8 X8hX42 9 XBhX-42 | Rea 10 nse 44 


8 XBhx-42 | 9 xBhX-44 | 


NM Sa a nie ae |__| 


| 
' 
| 
—)|—— Cea ha ee ee eS een ice 


! 


94 x 3h X-46 | 10 ee 46 | 104 x8} x- “44 | sickle ‘50 | 11 ieee 46 | 11 x8hx-50 


84x3hx-40 | 9 X8hX-46 | debi heli 10 cide 48 | 104 x 34x: 46 “10h x3h x 50 | Al ah 4 | 11 xX8hx-52 


ahaa! 10 es -48 Pak iat the [obviates | 11 Rebs | 11 x384x-52 


las a am 


104 x 34 x-52 | 11 x3hx-50 | 114x384 x-46 


8h x 34 x-40 E 9 x Bh x* “46 


| 

‘| 

i 
a ee St 

| 

| 

| 


84 X 3h X42 j 9 x34 x-48 sai “50 | 10 bint 50. 104 X34 x-48 


- fener 
8h x3hx-42 0 «9 XBhX-48 10 X3hX- 44 10 ist ttle js nin ad 48 11 ac “44 nig wa | 11} x 34 x-46 


— ies Sal Sete a 


| | 


85 X34 X44 if 10 cit 46 | Hoa “10h x40, 11 Saas 46 | 11 eR 52 | a xh x 48 


| 
ee —_-—_———_— 


— —_ ee ae —————— 


9 xBhxX-42 — systey xe | 10 en “46 Wey deka ll Llei 44 11 haiti: 46) 11 X84X-52 | yer Bry 


= STs —| 


OhxBh X44 10 x Bh x48 10} XB x-46 aa “Senden ll aichdas 114.x34x-46 0 114.x 3h x-52 


| 


| 9 X8hX-44 


Sa 2 —— —_ 


jnigtS are ie — —— 


| / 
9 xXBhxX-44 | 9) X34 X44 10 X35 X48 - witaie 46 “u Rela ee ee xa 50 | 114x34X-46 | 114.3) x -52 


| 


} 
94x Bh x40 | OFX BEx46 | 10 X84 X-50- Loh ah x: 48 11 L xa es 11 1 ah Lay x sb +48 A cecithe Salt: 
se 


Fi ag | 
OX Bhx-44 9bXBEX48 | 10 X34X-50 ieee “LL x3hx-50 11 x3hx-54 | ak eek 3 “48 ixapes 


SS ee 


94 x34 x-50 | 10 xX3hx-50 105 X34x-90 | 11 xB X50 ll x3hx-54 Saab 50: 114 x 84 X-56 
x " | | 


actin | 


ths. hehe habeas 


NUMERAL =~ | | [ 
24 26 28 80 ote 34 
Inches, Inches, Inches, Incbee. Inches, Inches. 


18000 | 


ee eae oe 


505 
SIDE LONGITUDINALS where ONE TRANSVERSE is 
FITTED in EACH TANK. 


SPACING OF TRANSVERSES 12 FEET. 


| 


| 
114 x3hx an x 8h x -48)114 x 84 x “54! 


ieee 3hx -46 114 x 3}x OLS x 8h x “50 12 x 34 x50! 


114 x 34 x -48114 x 34 x ca x Bh x as x 8h X-52 


A 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
: 
B 1h x Bh x44 114 x 94 x -46 | 
. 
2 


| 
17000 | | | 


19000 12x 3} x-64 


20000 


21000 


22000 12 X3} x -64 


23000 


ae | 
| 


| 
| 
| 
nes 5812 XB3hx-5212 xB4x-D8il2 
{ 
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FIRST 


SIDE LONGITUDINALS where MORE than ONE 
TRANSVERSE 


is 


506 


FITTED 


in EACH 
SPACING OF TRANSVERSES 8 FEET. 


Bees 
7h x 34 x-44 


8 


TANK. 


TABLE 11 


(See Continuation. ) 


| 8 x3hx-42 


eechavan 


| 8 x3hx-46 | 


84 x34 x-44 iarciins 0 | 9 abiaiacl 


-—\——- 


8 x3hx-48 | siti) +46 


| 9 X8hx-44 | 9 xBhX-48 


46 


— a 


| “hah “44 


siiditset “44° 


fis x 34 x -48 


| obxcshx- “50 


ee : DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE, 
LONGITUDINAL IN "TWEEN 
‘ _ NUMERAL | = = > ; - —~ 7 aes cet = 
Pees) oe 30 12 14 16 18 20 22 
a See 2 es, =. ee SSS! See : = cite 
° | Inches, nal Iaches, “Inches. | Inches. | Inches, | Inches. Inches. Inches, 
a i 5 X38 X36 | 6 X38 x38 7 X38 X36 | 
: : "il | & XB x86 | 6x8 x-B4 | 7 x8 X-36 | 1 
+ | ee ee ran 7 ey aad = —/ 
5X8 X-36 | 6bx8 x-36 | 7 X83 X-36 | 7EX8 X-36 | 
Ss ote re ee ea ase = 
7 6 x8 x-36 | 6x8 x-88 | 7 XB X-38 | 7EXB x-88 | i x +40 
el Lice ed imf_ = teers _ ~ ao a es) a | = = 
| | 
ee. 7000 || | 6 by Bead 64 x3hx-40 | 7 x8hXx-40 | tis ibe acai | 8 ah 44 | ‘ 
= RO Be to ai a ae |. —-| ~ | F = omnes = 
, H | i 
| 8000. | 6 thx “36 _ ob xeh x “42 if 7 x3hx-42 ia tas Se 8 eadheal i: xa) 46 7 ah cab “42 | 
j B Wis a, al panes ‘i AY, 

. { ] | | | 
= 9000. ae 6 93 x- 38 | axis 7 vse “42 | thxahen | 8 x3hx-40 | 8 anit 46 “Sx ab “44 | 9 x34}x-40 
.- | cae epee 2S Sees ees 

| | | 
10000 | | | 6kx'3}x-38 7 X84 x-38 ae “38. | “Thabo | 8 x85 x: 42 F douse 40 | grerres 44 | 9 biti “40 
me Roget ia —— — —- |- |——- 
“11000 || | 64x34x-88 | 7 x3hx-38 | 74 X 34 x -38 “Thx sh | 8 x 84x: 42 - shah 40 | seeasian: | | 9 x8hx-42 
+ | ae + et, eee . Rd 5 Seb 8 ae ool eee: ae es 7 } = = “s | Sream 
er | a j i | 

~ | £2000 ||| 6hx8}x-40 | 7 x3hx- 40 | 74Xx34x-40 | Tha 4 “46 | atksioue | 8EX3hxX-42 8EX3EX-46 9 XBhX-42 

| | 

. i 1 — | —-~ | = -|——— — 
| | 64 x 34 x -40 = 4 ae 40 a 74x3hx-40 | 8 wae 40 | 8 X38hX-46 | 84 XBRX-44 | 9 daha: 9 X8hx-44 

eS Sa y - - = P es 
8 6hxBhx-42 | 7 re “42 | a 42 | 8 X34x-42 I 8 X3}x-46 iddetat 44° 9 letiadi ‘40 9 X8hX-46 

a (| a eT | = xo a. £ 

7 é a ie. | | —| 

: a 6} X84 x-42 “ 7 sao 42 | | 7hxahx- 42 8 8) Kot pee gee ret 42 84X84 X46 a 9 xahe 42 | 9 X34x-48 

z A } ' 

” | ne | ———___—_——_—_—_ -— ——— senaen 
a || 7 x8hx-40 | 7 ss les ‘440 TEXBHX-44 8 ah: 44 | “shah 42 | aheomies 46 | 9 ‘ee 49 9 x384x-48 
7 a 6 Ng, Lie cetacean { ES 
: | et artes, “sees ! — = j|—-—_-—— 
| { 17000 ||| 7 xshx-40 | 7hx3}x-88 | 74x8hx-44 | 8 x eb x46 | SbxBbx-44 | 9 XBhX40 9 XBbxAd | Ob XBE XA? 
: ; ee ; a pf The Phat eae 16 aiypees : re wh haglo 9 aheas | abs 

| 5 | | | 
18000 | | 7 X3hx-4200 74 xX34X-38_) «74 XSEX-46 | 8 XBRX-46 | 8HXSB4X-44 | 9 KBEX-40 | 9 XBRX-44 | 94XB4X-42 
. BE Dea it cg obalalS  c3 °c aa PN ee 
= | | | 
19000 i 7 X8hx-42 | 74xX35Xx-40 | 8 ae 8 xX8hx-48 | atin | 9 X8hx-42 | 9 x38hx-46 94 XBhX-44 
|Cage, Ait te4 == 2s, Saas : ee ea ee SS eS Ss ee a 
: , | | } | 
| 20000 | | 7 XBhx-44 | 7hX3HX-40 | 8 xBhX-40 | 8 xBHX-48 | icciiacaas ‘46 | 9 X3hx-42 | 9 echbies hice I 
: | 7 7 S fathead Daphne MINES steed Pr De Sec eel Les. ai Pan, tee S| A ee 
¢ | 21000 it | 7 XBhx-44 | be Hei 128 dein 84 X 34 X-42 | 84 X3hxX-48 9 XBRX-44 | Q ak 48 t ehacehos 46 
pe 
: + 22000 1 | 7hxBEX-42 | 8 xXBhXx-40 3 8 x3hx-42 | BkxBhX-42 | 8hxBhX-48 | 9 xBhx-44 |g xabx 50 0 oh x 3h X46 
} | _&—__+___|___ ee 
23000 | | 7hx8hx-44 | 8 X8hx-40 | 8 ealeacsi “44 | slit “44 voit hi “50 | 9 x3}x-46 | 9 ah Xo 1) | 94 x 34 X -48 
| meeooe. 
{ 
| 
a 
vi 
| 
! 
v 


| 
Be 
| 
“| 


8 xBhx-44 | 


| 
| 8 xshx4e | oh 8h x 34 x -46 | 9 x34x-44 | 9 stebes -50 | sicaainl +46 


| 94x 84x-50 


ee ee _ —_ a ar eae 
507, 


SIDE LONGITUDINALS where MORE than ONE 
TRANSVERSE is FITTED in EACH TANK. 
SPACING OF TRANSVERSES 8 FEET. 


oa on rea DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 
NUMERAL ns - - ; : oa 
LxD 24 26 28 80 ge | °° ea 
eae: as! Me a eee eo eee 
Inches, | Inches. Inches, Inches, Inches, * | Inches. | 
3000 A / : 
: y — a 
4000 | | 
te ne 
5000 | 
3 | | aE? coe 
A 6000 | | | | 
‘ | _ a F 
7000 | 
‘ ah = Sas LS ee = 
, 8000 | 
| erent | ae as 7. 
he | 
: | ae a | | —_ 
4 
an nea = oF — 
; 9 x3hx-48 
|__| 
' ee er 
. 94 x 84 X-42| 94 x84 x-46 
Aj 9 x 84x44) 94x 3h x-48)10 X85 X-44 
a ee eee tae tome: ama 
satin on 9} X Bb X- -48/10 x8} x-44/ 10 aye -48 
Rciichaib 94 x 84 x -50'10 X34 x-46) 10 wins “50 


wai 46| 9x8} x-50/10 x 3}x-46) 10 xh 50 10h x3 “46 
Wye acl cite = (24:35 _ b> 2nis |____ 27-0 | 


| 
94 x84 X-48/10 x8hx-44/10 x8hx-48/10 x3} x-52 105 X 3h x -46 
: 2240} 23-Ps 24. 26-70 2750 


19000 94 x 84 X-48)10 x84 x-44)10 X34 X-48]10 x34 X-52) 104 X 34 X bald 
7 20000 9} x 84 x-50/10 x3hx astiok X84X-50| 10 x34 x-54} 104 x 3h x 48 10 x 55% ‘60 
21000 9 xX 84 X-50 46 X84 x-46]10 x84x-50/ 10 x34 x-54| 104 x 3h x -50) 104 x 3} x -52) 11 
22000 10 x34x-44/10 x3} x-48 aaeeane e 10 x3} x-56) 105 x 35 x -50 10} x 3hx-52/11 
a lc) (miata BS) pete ont SS | ane Di ns Seton 
23000 10 x8hx-44]10 “x 3hx-48 10 x 8hx 52/10 x 34 X +56] 104 x 3h x ¥0 103 X 35X +54 11 
24000 ie: x 3h x-46/ 10 x8}x:- 20 1 10 Sey re sob 104 x 34 ee 104 X34 X-54) 11 xX34x-48 11 x . 
25000- 10 X84x-46/10 x3} x-50 io X 34 x -54| 10} x 34 X -50| 104 x 3h x -54| 104 x 84 X +56) 11 84 x-50 ll xahoi 


a a | 


ee — — -—— — BULB ANGLES — 


26000 v 10 x34x-48/10 x3}x-50/10 x3} x-54| 104 x 34 x -50| 10} x 3h x -54) 104 x 34 x -56|11 x3} x-50) 11 xs: 


&- 


RIVET ATTACHMENT 


LONGITUDINALS. 


DEPTH AND TYPE OF 


8 and 3% Inch, 


of STIFFENING BARS of TRANSVERSES to 


TABLE bye 


DIMENSIONS OF STIFFENING BAR. 


5 Inch. 


6 Inch. 


LONGITUDINALS. —_—__—_—<_— ——_—_—_|—__-—_—_—— — ———— —_—— —= 
RIVET ATTACHMENT. RIVET ATTACHMENT. RIVET ATTACHMENT. 
No. Diameter. | No. Diameter No. | Diameter. 
AG : aoe | Inch. Inch. Inch. 
Bulb Angles not exceeding... “ = 7% 2 rt 3 4 4 4 
= qj aes < - Sa a tee ‘ 
Bulb Angles 8to 9 2a ail! i 4 i a a z 
< = # | | ae Ie = =z | eae aes fee 
Bulb Angles 10% 113; 2 | i 5 3 5 i 
be ——| = | “i | = z 
Bulb Angles or Channel = «ws sews 12 8 i “5 i 4.6 3 
Channel... 18 and 14 | 3 H | 6 z 
| | Hl 
as # ~ = eae ; ere eee eet ee ae naascryth es zi 
Channel or Built 15 to 18 4 t 8 z 
Built 19020015 = 1-4 4 Lie. 3 z 
| | 


Luoyp’s REGISTER OF SHrpPina, Lonpon—5ith March, 1925. 


TYPE AND DEPTH OF 
LONGITUDINAL. 


Bulb Angle 


511 


BULKHEAD BRACKETS to BOTTOM and SIDE LONGITUDINALS. 
BOTTOM LONGITUDINALS. 


LENGTH OF ARM OF 


BRACKET. 


LENGTH OF RIVETS IN ARM OF 
TYPE AND DEPTH OF | ee Cia THICKNESS GF BRACKET. 
LONGITUDINAL. } BRACKET. i 
a a a | Number. | Diameter. 
pein H Inches, Inches. Inches. 
Bulb Angle 5 21 40 5 t 
a 6 2 | +40 6 i 
” ‘ 28 “40 i, $ 
” 8 82 40 8 k 
35 42 9 4 
38 +42 10 + 
44 


THICKNESS OF 


BRACKET. 


Taste 13 | 


RIVETS IN ABM TO 
LONGITUDINAL. 


SIDE LONGITU 


ed 


DINALS, 


Where longitudinals of intermediate size are fitted the number of rivets is to be as 
required for the nearest larger size tabulated. : 


Lioyb's REGISTER or Suprise, Lospos—5th March, 1925, 
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UPPER DECK LONGITUDINALS. 


TABLE 14 


WHERE MORE THAN ONE TRANSVERSE IS FITTED IN EACH TANK. | WHERE ONE TRANSVERSE ONLY IS FITTED IN EACH TANK. 


FIRST 


OVERALL SPAN IN FEET. 


| FIRST | 
LONGITUDINAL | || LONGITUDINAL | 
NUMERAL |— ‘| NUMERAL. 
LxD | 8 ) 10 Lx D 
pees = . mere a oe : ee | ns 
| + : 
iA Inches, Inches. Inches, A! 
4500 | 5X3 x40 6 X38 x-40 6 x8 x-46 | 4500 11 | 
SEE BB 5 fen i ee eS Soeen dee 
6000 : 5X8 x-44 6 x8 x-42 64x83 x-40 | 6000 | 
7550 | 6 x3 x88 | 6 x3 x-44 | 64x83 x-42 || 7550 | 
is 2 a aa eee at sr za) | ee —— 
9150 | Ge MiSs ol 16 KS" X46 64x38 x-44 9150 I 
eed Fe : bak k. aed fae = eee a in 
10800 l 6 x3 x-44 6 x38 x-48 64x83 x-46 | 10800 
| | ' 
| 7 | Ti 7; < | 
12500 i ehxs x-38 | 6}x3 x42 | 7 x8°x-40 | 12500 i 
= 3 ape Skee ane =r) Per vestaibast * se eeenelt 
3 ‘ 13 
14250 jm) 64x83 x-40 | 64x38 X-44 7X8 x-42 14250 | a 
|B 5 
ee tre a ae a a ar MS 
16000 | 6hx3 X42 | 64X38 x-46 | 7 X38 X-44 | 16000 : 
: | = \ 
“ane = eI ae See Se ht 
17800 ||| 6hx3hx-44 ekx3hx-48 | 7 x8hx-46 | 17800 | | | 
| |- em SS ee ra 
19650 | 6hxBhx-46 © 7 XBhx-42 74 x 34 x -40 | 19650 | | 
| } 1 | 
eee: ome ee errr t 
21550 | 64 x 34 x 48 7 X3hx-44 74 X84 X-42 21550 
23500 ||| 7 x8hx-40 7 x3) x-46 7h x84x-44 || 23500 || 
ae ay See = 2S I 
| | | | 
25500 iV. 7 X8hx-42 7 x34x-48 74 x 34 x -46 25550 Vv 
| | 
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nf F 12 
Inches, Inches. 
64x38 xX-38 64 x3 x-44 
64x38 x-40 64X38 X-46 
6hx3 x42 | 7 XB X-40 
| 
\|-_—_--—-—-—_——_——— — a = 
64 x8 x-44 7 x3 x-42 
~ ae = 
64x83 x-46 7X3 X-44 
————— | a —— 
7x8 x-40 | 7 X38 x-46 
| 7 X8 x-42 74x38 x-40 
t 
7X8 x-44 74X83 X42 
7 X84x-46 7h x 84 x +44 
TAXBhX-40 74X34 X46 
7k X Bh X42 8 x34 x-40 
——|— 
ThX8hxX+44 | 8 X34X-42 
74 x 34 x -46 8 x3}x-44 


513 - 
- — 
i. 
oe ae © 
SECOND DECK LONGITUDINALS. TABLE 4 
] ee 
WHERE MORE THAN ONE TRANSVERSE IS FITTED IN BACH TANE. | WHERE ONE TEANSVERSE ONLY 18 FITTED IN EACH TANE. 
) 
FIRST | SPAN IN FEET. i FIRST | OVERALL SPAN IN FEET 
LONGITUDINAL LONGITUDINAL 
as ae ] Sa ae on | NUMERAL — I ok Se l | 
8 9 | 10 | LxD 12 
hs - pees ewe, J 
{ | j f 
Inches. | Inches. Inches, A | Inches, Inches. 
6X8 X44 | 6X3 X42 7 x3 x-40 4500 | ee _— 7 x8 x-40 TEx8 x38 | 
| ebsiiont an ee 
| | 
6 X38 X46 | 6hx3 x-44 | 7 XB X42 6000 6yx3 x-44 7 R3.x%-42 TkX3 x-40. 
| | | = ; = = ; 
hai 
64 x3 x-40 7x8 x38 | 7 X83 x-44 7550 | 64x83 x-46 7 X83 x-44 TkX3 x-42 | 
ees Meee | oie ate 
’ i 
64x38 x-42 | 7x8 x40 | 7 x8 x-46 | 9150 : 7 x3 x-40 7 x8 x-46 7EX3 x-44 
— pe | —_-_--— — — | rn 
64x38 X44. «7 «XB X42 7hx3 x-40 | 10800 | 7X8 x-42 7hx8 x-40 7hX3 x-46 
ae. | at a 
64x3 x-46 | 7 x8 x44 | ThxXS x-42 12500 |)| 7 x8 x-44 7X3 x-42 8 x3 x-40 
ng Ge See Rs es + ies BBS, i} 
| : | 
7X3 x-40 74X83 X38 | 7X3 x-44 14250 |m| 7 X38 X-46 74X83 x-44 8 x3 x42] 
= ——— oa | | aes te Io ae 
| | | 
16000 7 x3 x42 | 7hxX3 x-40 7X3 X-46 16000 | 7 X83 xX-48 7X3 X-46 8X3 X44 | 
i a aR =e | 
17800 7 XBhx-44 | 7hx84X-42 8 x3hx-40 17800 ||| 7x 8hx-42 8 x3}x-40 8 x3hx-46 | 
‘ | 
ee a a Gael |e i age 
7 x8hx-46 | TEXB4RX-44 | 8 XBHX-42 19650 | Thx Bh x-44 8 x8}x-42 84 x 3h x-40 
= —_——_—_—_--—_—_--- |} —————— ———_— -——_—— | a 
TEX8hX-42 | 8 XBHX-38 8 x3hx-44 21550 | 74 x 34 x -46 8 X3hx+44 84 x 34 x -42 
| | 
a === | 
| 7k x 84 x -44 8 x8hx-40 8 X3hx-46 | 23500 | 74 x 84 x -48 8 x3hx-46 84 X 3h x -44 
| a | 
er eee ee ee SR | 
25500 ov 7x 3hX-46 8 X34x-42 8 X34x-48 || 25550 yi 8 xBhx-42 8 x8hx-48 8h x 34 x -46 7 
| | eo I 


| | 
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TABLE 16 


RIVETS in BRACKETS to DECK LONGITUDINALS. 


| 
LENGTH OF | THICKNESS OF THICKNESS OF 


DEPTH 
| —_— ~ == = —— EACH ARM BRACKET TO BRACKET TO 
or | 
oF UPPER DECK SECOND DECK 
BRACKET. 


NUMBER AND DIAMETER OF RIVETS. 


‘LONGITUDINALS. LONGITUDINAL 


| 
LONGITUDINAL. | - 


Diameter, 


7 
B 
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SHELL PLATING. 


! | THICKNESS OF SHELL PLATING. 


pinee | BREADTH THICKNESS OF aaa Sic = = ET, 
LONGITUDINAL or FLAT PLATE KEEL. Ses or ae ai pecs | PROPELLER 
NUMERAL FLAT PLATE Or BELOW SHEERSTRAKE. ! noes 
Lx Dp | KEEL. =. ——— |=" ~~ 7 [eras | <= ira rig 
| bl Pacmag | atmnas, =| Por} eneep | at nds, ig Fea At Ends, 
_ ee ee ee - yeerns Deere Oral ee f 
Inches. Tuchea, | Inches. Inches, | Inches. Inches, Inches. Tnohes; 
4800 43 66 52 46 38 “44 “38 48 
ae 4S a. Se We eee eee (Se ee 4 Pas f } 
| | | 
5900 44 70 “4 48 40 46 40 | ‘52 
ae SUA an roe Se GP 
7000 45 74 58 50 42 48 “40 | "56 
— — _ in — - 
| | | 
8200 47 78 60 52 42 30 42 60 
| | 
Sees Gone ee Pe a aS eT 
9400 48 82 62 a | 440 | 52 42 | 62 
SED ee Tote —| | 
10600 49 84 64 | 56 | 46 | 54 44 ca 
et a 
11800 50 88 68 | 58 46 | 56 44 +70 
| | | 
eS 
13000 51 920 70 60 4g 58 | 46 72 
a aoe a Te | | 
14200 52 94 74 62 50 | 60 46 Th 
| pee | a ae a 
“— haa a | | 
15400 | 53 98 78 a | 50 | 62 | 48 78 
1 A : eve ae a. zo =" ; 
| | | | | | 
16700 54 10200 800 66 52 4 48 80 
eee pa > = ae _| od ae a ae i 
18000 | 85 1-06 s2 | 0 68 | BR 66 | -50 82 
—_ er a ee eee aoe 
19300 56 | Lio 84 | 72 | 54 66 | 50 84 
Se ee | eer a oe ED 4: 
| | 
20600 | 57 | 14 88 ‘| 56 68 52 86 
Sarge SN ee ees | 
22000 59 118 | 90 | 76 | 56 | 
ae | 
23500 60 1220 94 8088 
AT aan oa ome el —— = 
25000 | 61 186 a 44 ez 60 
| . OER, Sched ol GES 
26500 62 1:30 1-00 | 84 62 
— ae SS — De ag 
28000 | 68 | wee | 10 | 86 62 
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SECOND 


LONGITUDINAL 


NUMERAL 


7 
| ox (B+ D) 


Sheerstrake 


48 


ee 000 
 — 
62000 

~ 66000 


Stringer 
4 — Plate. 
Strake below. 
Inches, . Inches. 
47 45 
a7 =| abd 
47 45 
48 45 


? 


11 


THICKNESS OF UPPER DECK, SHEERSTRAKE AND STRAKE BELOW. 


oe 


Strake 


Below. 
= a ae Inches, | 
-50 | 46 | 
a) za 
(aaisee ds 
rm eer yig 


Stringer 
Plate. 


(See Continuation.) 


TABLE 18 


Deck Sheerstrake. 


Inches, 


“D2 
D4 


Strake | Stringer Deck 
Below. || Biate. | Plating. 
Inches. ‘Inches. Inches. 
48 | 50 B34 
50 | 0 ; 
| . 
52 ( 5 
+52 : : 


517 


TOPSIDE SCANTLINGS. 


| PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
i 


SROORD BREADTH OF. ————— ee 
Gmc | 13 | 134 
icra Steen | THICKNESS OF UPPER DECK, SHEERSTRAKE AND STRAKE BELOW. 
strake = = 337 Meee ; 
wx@o) | gee ee | sme jer | ee. [oo | oe | ee | oe bai cas 
ee ane tale i canis ‘oie | Inches, Inchon | Inches, Inches, | Inches, Inches. Inches, 
15000 47 45 8 | 20% peO eh at nc 8 52 52 34 36 
—je00oSt*dTCia?:=SC«d|C(‘ aw tO |e 50 34 | 62 | ‘BA + | Be 34 36 
wot? a Le oe 54 52 | «84 64 56 54 36 
18000 Pro io ia ee a | “Ty g¢ 66 
19000 48 46 || 64 56 54 36 66 a ae ee 
20000 + +| «+48 «+| 46 “a le | oe | 36 68 
21000 7 |. a7 «| ee =| 58 b6 | 88 70 
- 99000Ssi«‘|:*C‘i| 68. | 60 | -b6 | 38. | 72 
~ 9go00 | | aD} 62 | 86 38 74 
! } 24000. te 49 | 50 hae | 4 | 38 | "38 | 76 
25500 49 1 a. | Mee |e Pe | 78 
27000 a | o2 | 76 Tee | (ta | 40 80 . 60 
fan Tew |e oe | we we | | | ef 
30000 50 54 || «80 «| = “70 60 44 84 
/ 81500 50 rae err en ae 46 86 
ian 33000 | «50 |B 4 | 72 | 62 | 48 | 88 
34500 50 57 66 | “74 64 50 90 
arr an Ae an Cees wer ee a 50 | 92 
Rinna ak ak oe eS 94 
vn seer ae mere ae ee 66 54 | +96 
“495002 | «(BLL L2| 80 | -66 56 96 | 82 
42000 51 62 | 94 82 +68 58 98 
= rer aae  e e ee ee e e e 68 | 60 | (1.00 
45000 RR a» 4 98 84 70 62 | 1-02 . 
46500 2 | 63 | 98 | 86 | -72 | 64 | 1-06 
“oot ee een | al 1-06 
50000 ye pa ee eee | 1-08 
82000 5 SCtS|sCdOSC|:CiMDS|:CC“T [es | 110 
54000 “58 | 7 | 106 | 92 78 | -70 1-12 
“oo” Tk | eee 9 ee 
err ee er Yee a et | 76 | 116 
—7o00-S«) Ca) | a | oe | «te fe [ius | 100 — 
2000 ee wa 7 |). | 8 “isa | 82«| «120 =| 
~~ "¢40002—S|S«O 73 | 4 | 100 | 90 = i | 
~ 66000 | 55 | 80 | 1-16 | 102 7 | 1-24 | 108 
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SECOND DECK PLATING. TABLE 19 


BREADTH OF THICKNESS. 


STRINGER 


BUeT Es Stringer Plate. Plating. 


Inches, Inches. Inches. Inches. 


+34 5 x 5 xX -40 


6xX6xX: 


6xX6xX- 
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TABLE 20 


STRINGER ANGLES on UPPER DECK 
in WAY of OIL TANKS. 


THICKNESS OF SHEERSTRAKE. 


The thickness of the Bars is to be the same as that of 
the Stringer Plate. : ee 7 


TABLE al 


KEEL ANGLES. 


ANGLES CONNECTING CENTRE LINE BULKHEAD 
TO KEEL PLATE. 


FIRST LONGITUDINAL 
NUMERAL 


THICKNESS AT 
ENDS. 


Lx D FoR } LENGTH AMIDSHIPS. 


4xX4x-b4 
4xX4X-56 
4xX4X-+58 
4x4x-60 
4xX4X-62 


27000 4x4x-64 


Lioyp’s RecisTER or Sarprine, Lonpon—17th May, 1928. 
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BULKHEAD PLATING. TABLE 22 


DEPTH BELOW DEPTH BELOW THICKNESS OF 
TOP OF BULKHEAD. TOP OF BULKHEAD. PLATING. 


sa a: . 


42 


Bottom Strake to be increased °04. 


TABLE 2O 


BULKHEAD BOUNDARY BARS. 


ANGLES ATTAOHING TRANSVERSE BULKHEADS TO 
DEPTH SHELL PLATING, CENTRE LINE BULKHEAD, 
SECOND DECK, AND SIDES AND TOP OF EXPANSION 


Nad TRUNK AND CENTRE LINE BULKHEAD TO DECE. 
BULKHEAD. os s - — 
Double. Single. 
Feet. Inches, Toches, 
18 3 X83 X-B4 6x6 X-42 
22 3 X83 X-36 6x6x-44 
26 3 x8 x-38 6 x6 X-46 
30 84 xX 84 X -38 6x6 x-48 
84 34 x 34 x -40 6 x6 X-50 
38 34 x 34 x -42 6x6xX-52 
34x35 xX-44 6x6 xX-54 
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TRANSVERSE BULKHEADS. A 
VERTICAL WEBS BELOW SECOND DECK. TABLE 24 


SPACING OF WEBS. 


DEPTH FROM ~ Feet, Inches, a 7 he TR oe Ae Pa a 
SECOND DECK PLATE Y (eal ° | 8—6 9— 6 
TO INNER EDGE AND : =e = == ——---—— SS _ 
DEPTH FROM UPPER DECK AT CENTRE TO TOP OF WEB. 
OF BOTTOM FACE BAR. 2 = = . Pa 
LONGITUDINALS. Feet. | Feet. | Feet. Feet. | Feet. Peet. 
8 10 8 10 8 10 
_oees ee | z — | nee 
Inchea, | Inches, | laches. Inches. i Inches. | Inches, 
Feet. Wate covert tee Pee, oH 16 X-36 | 17 X +36 18 X -36 
10 was shee G5 oc it) 3 eS RSS i 3 X38 x-30 i 8 x8 x-82 
de 
P WO ares dada cerns 19 X +38 20 x 88 | 21x +88 
12 Mee ane oe BKB XE 8 XB X34 | 8 x8 x-36 . 
—————— — ee ee = S| Ss ie | ee ‘ee a _ ae 
a cere eer ce | 23 x -40 22 x -40 23 x -40 23 x -40 24x 40 
i Face Angle | 3 x8 x36 | 3 X3 X36 8X3 X-38 3 x3 X-42 8X3 x42 4X3 x-38 
aa - - = : ae ee + -—_— ea oa. eo | .7 - ea a 
16 |Webe ee a BL BAK AO | 25 x-40 | 25x40 | 26x-40 26 x -40 27 x -40 
| Wace anets ve ue oe oe of SERB OXBE | BERS x-40 34x38 x44 84xX3 x-44 4 x8 x-40 4b xB x42 
ee ea ee ee ee : 
18 | Wen | 26x40 | 27x40 | 27 x -40 28 x -40 28 x -40 29x-40 - 
| Face Angle | 4 x8 x-44 | 4X8 X50 | 44x83 X50 | 5 x38 X-50 bhX3 X50 | 6 X8hX-48 
— ar — ee ==5) —— |= ——— =i : 
| | 
20 [Wet ee a | OOK BOXED | 30x-40 31x40 31x -40 82x40 
Face Angle... | SEXB X-46 5X 34X48 || 54x35X-50 6 x34x-50 64 x 34 x -50 64 x 84. -56 
adn | = oe ee ee iwi eee ee 
99 we ie ee Be BLM | BRO | BRO BBx-42 | BB X42 B4 x 42 
Face Angle... = = OX BHX-30 | ebxabx-56 || 7 xBhx-b6 | 4 xBhx-42 | 4 xBhx-4d | 44X38) X46 
} | | 7 
$$$ —— ne eee ‘= ————__——_—" . 
= eres ene te ns 37 x +42 . 
‘Double Face Angles .. .. . B3EXBEX4AG | 4 XBhX 48 | 4 x34x-48 4 xB8hx-50 | 44x 3h x48 5 xX 8hx-50 ; 
2 I- Sane BI NNARE eee 
26 Wadi wee a ee Be 36x42 | 87X42 | B8xX-44 | 8B X44 39 X44 
Douple Face Angies .. .. «| 5 XBRX46 | 5 XBhX-50 || 5 xBhX-52 | 54x 3hX-50 6 xBhx-0 6b xX Bh X52 
| | H 
Signs —————— ee aay ee ee ee “ae 
28 ee oe a | 39x44 | 40X44 | 40 X44 
“Double Face Angles .. .. .. 6 X3BKX-50 | 64 X 34 x -50 64 x 34 x -52 7 X3kx-52 
Seein asks | hs ca ea 
30 Web 41x-44 | 42 X46 42 X +46 
Double Face Angles .. .. .. | 7 x3hx-54 | 8 X8kx-50 | 8 x3hx-52 
| | Pr 
32 We a «=A | ASK Ot AB XE 44X46 45 x46 46 x +46 : 
“Double Face Bulb Angles .. 74X3hX-52 8 X3$x-54 | 8 X8kX-56 | 8 x3}x-58 | 8hx3hXx-56 9 x3}x-58 : 
| | 
_ avers ‘ ee ee i bth 
34 We nn ew ol || AG CK | AT HAE | 48x46 49 X48 
Double Face Bnib Angles .. §& x 34 x -56 8} x 34 x -58 | oa 60 adel 9 x 84x 62 9 X 34 X62 9} X 34 x -62 
36 tower ela Gies, b.omaneh = PT Bg Sah | 50x48 | BL x48 
| Double Face Bulb Angles 7 8h x 35 x -60 | 9 x84x-60 | ee x 3h x -62 
| 
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TABLE S 5 


TRANSVERSE BULKHEADS. 
VERTICAL WEBS IN EXPANSION TRUNK, 


Flange .. .. «. « 


baa ee ce ee oe ae 
| mange 
| 


Wed... 2. we ve ol 


70 
a 5 


PIANEO oc vee: ve 


Lioyp’s REGISTER oF SHIPPING, Lonpon—5dth March, 1925. 


HORIZONTAL STIFFENERS on 


SPAR BETWEEN ADJACENT VERTICAL WEBS. 
DEPTH BELOW 


UPPER DECK a ai — [i aoa, % a UPPER DECK | a 
Feet. Inches, j Feet, Inches. Feet, Inches Veet. Inches. Feet. Inches. Feet, Inches, 
se eraiaaae 7-6 | 8—6 9—6 —  9—0 10 — 0 11 —0 
a. oe ae oe e225). * gece 
Peat, A Inebes. Inches, Inches, Inches. Inches, Inches, 
4 6 X38 x-36 6 X38 X-38 64x3 x-34 6 X38 X-84 6 X38 X-36 64 x3 x-40 
| |-—_—__---_ ——-|— —_—----—__—— 
6 : x-40 6hx3 x46 | 6 x8 x-36 | 6 x3 X-46 
ee | a 
8 | x -40 7X8 X-44 a 6 x8 x-40 64x38 Xx-46 
| 
| 
10 | x +84 74x38 x-42 64X38 X-36 7 X38 X-38 
| a 44. 
12 | X +36 8 x8 x-40 7X3 x-B4 
| ae ee AS 
14 | x +46 8kxX3 X42 © 7X8 x-42 
| ee — = 
16 TkX3 X-86 8 X83 x-46 9 x38 x-44 7kxX3 X-36 
{ Ihe oa — 
( 
18 5 ThX8 X-46 | 8x8 x-46 94 x 3h x44 TEX 3 X-48 
| cee te sire, ots bares ee 
20 mi 8 X8 X-44 9 x3 x-44 | 10 x34 x-46 8 x8 x-40 94 x 34 x -46 
| 
ieee oem EM | me T= oe Fa per |—_-_—_— 
22 8x3 x-40 | 94x8hx-44 | 10 x3} x-52 | 22 8 XB x-48 9 x8 x-44 94 x 84 x -52 
| 
a : aa REY OLR LPP | ate et 
24 shx3 x-50 94x 34x-50 | 104 34X-50 8hx3 x-40 94 x 34 x -46 10 x3} x-46 
asa (| WisEe Snnee Nene CTS aRST : 
26 4 9 x3 x44 | 10 xX3$Xx-46 11 X34 x-48 84x38 x-50 94 x 34 x -48 10 x34x-54 
: Se ES amend ee eee a ier eae 
| | | 
28 ||| 9hxShxX-44 | 10hxBhXx-46 | 11 X34 X-56 9 x8 x-44 9}x34x-52 | 10x 34-46 
80 | 94 x 34 x -46 104 x 34 x -48 11} x 34 x -52 9 x3 x-46 10 x3) x-46 10} X 84. +54 
: RO (A A 2 Liacigge eee 
32 |! 10 x84 x-46 | 1l xX34x-48 | 12 x3}x-50 94 x 34 x -44 10 x3} x-50 11 x3hx-48 
a a | be: == ee eee ee eh eee = - ~ 
34 i 104 x 34 x -48 ll x 34 x +52 12 X34 Xx-58 9} x 34 x -46 10} x 34 x -48 ll x 34X54 
| 
Sa ea eee eee [a a | 
36 Vv, 10h x 8h x54 114 x 34 x -50 12 x3hx-66 | 9k x3hx-50 10} x 84 x -50 | 114 34x-50 | 
| ! She | 
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TABLE 26 


SPAN BETWEEN VERTICAL WEB AND SHIP'S SIDE OR 


BETWEEN VERTICAL WEB AND CENTRE LINE BULKHEAD. 
eS ee 


TRANSVERSE BULKHEADS. 


| DEPTH BELOW 


= 
| AT CENTEE. 


* 


4K o'arei,! 


—————————______ 


DEPTH, OF 
‘TWEEN DECK 
AT CENTRE. 


Feet. 


8 


10 


524 


STIFFENERS to TRANSVERSE BULKHEADS in 


HEIGHT 


OVERALL 
SPAN. 


Feet. 


WEBS in TWEEN DECKS at CENTRE LINE BULKHEAD 


WEB. 


Breadth.. .. . 


Thickness .. 0. we ee +e! 


| Plange on Edge.. . 


Breadth... .. -. ++ ee + 


Flange on Edge,. .. .. «. 


Breadth... .. .. 


Thickness .. «6 -- « + 


Flange on Edge.. .. .. «+ 


SUMMER TANKS. 
VERTICAL STIFFENERS. 


Number. 


Inches, 
Bulb Angles, 


6 X38 X +36 


64 X 8 X -36 


HORIZONTAL STIFFENERS. 


2:5 5-0 


DISTANCE BELOW DECK IN FEET. 


TABLE a 7 


BIVETS IN 
BRACKETS AT 
SECOND DECK. 


Diameter. 


7-5 


Inches. Inches, 
Bulb Angles, Bulb Angles. 
6 X38 X -36 64 x 3 X -88 


64 x 3 X -38 7 x38 x -40 


7 x 3 x -40 


8} x 3 x -40 


9 x3 xX +44 


Inches, 
Bulb Angles, 


7 x3 x -40 


| 9 xB x40 


10 x 3h x -44 


11 x 34x- 


and EXPANSION TRUNK. 


Inches, Inches, Inches. 
16—22 18—24 20—26 
38 “40 40 
5 5 5 
18—24 20—26 22—28 
-40 “40 40 
5 5 5 
22—28 23—29 
40 40 
5 5 
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TABLE 28 


11 12 
Inches. Inches, 
38—29 24—30 
40 40 
5 5 
24—30 25—31 
40 -40 
5 5 
25—31 
+40 
5 


ee 
‘ HORIZONTAL STIFFENERS to CENTRE LINE BULKHEAD. TABLE 29 


WHERE MORH THAN ONE TRANSVERSE IS FITTED IN BACH TANK. | WHEEBE ONE TRANSVERSE ONLY IS FITTED IN EACH TANK. 


0 


SPAN IN FEET. 
DEPTH BELOW | paprE BELOW 


| 


UPPRE DROX. | he _. —— - ! UPPER DECK |(——-—————— > — 


AT CENTRE. 8 9 10 | AT CENTRE. 10 | 14 12 
a ae ee a SS a — | 
Feet. Inches. Inches. | Inches. Feet. | Inches, Inches. Inches. 
2 A 6 x3 x-84 64x38 x38 | 7 X83 x40 | AN 6x8 x-38 7 x8 x-40 Thx8 X-40 | 
Ditto S  — ——s e AY ————— 
: 14 | ! 
4 4 6 x3 x84 | 6X3 X-38 7x8 x40 | 4 6hx3 X38 7X3 x40 7X3 x40 | 
} if } 
cet | saris SO aan NERS aan nanan waneman |) eerie! ania Macnee shee e: | 
6 | 6 x3 x-34 6hx3 x-38 7 x3 x-40 6 || 6X8 X-B8 7 XB X-40 Thx3 x-40 
| a a 
8 i “6x3 x38 4 48407 X38 X38 7exX8 x-40 | 8 | 7x8 X38  $7hx8 x-40 8 x3 x-40 
| | (in ieee ee ee eee | ee 
10 [| 6x8 x38 7 X38 x-44 74 x3 x-50 10 | 7x8 X42 | THX X-46 8 X38 X-46 
pt | ff 
12 | 64x38 a. 7x8 x-50 | 8 X83 X-44 12 [| 7 X38 x-48 | 8 x3 Xx-42 8hxs x-46 
| | ——_$_____|+-_-_____—_— ff | 
14 1 7x8 x-42 | 7x3 X50 | 8x3 x-44 | 14 | | TAX3 xX-46 8 X38 X52 9 x8 x-46 
| | —— | | $$ | 
| ! 
16 || 7x8 x-40 «8 x8 x-38 9 xs.x-aa | 16. |)| 8 8 x=44 Bhx8 X-b2 9h x 84 X-48 
et er 
18 [| ThX3 x-48 8x3 x44 9 X 34 x -52 | 18 | 8 x8 x50 | 9 x8 x-48 94 x 3h x -56 
| =a 
20 | 8 x3 x-42 | 8h x3 x-50 94 x 34 x -48 | 20 | 8hx3 x46 9 x3 x-56 10 X8hX-52. | 
| 1 m " i 
——f he | eed eee CTE. melita 1M iia oe ee eS 
22 j2 8 x8 x-48 | 9 x3 x-46 | 94 x 84 x -56 22 is 9 x3 x-44 | 94 x 34 x -52 10 X34x-60 | 
raps rane maha ee eas CR ASE ee ef | ann pig as hes 
24 || 8x3 X44 RXBHX-4E =| 10 X3RX-54 | 24 a1 9 x3kx-50 = 10 x84x-50 104 x 34 x -58 ) 
ic tals cellent A (ae Se a | | a! bs cdi i i a = 
ih | | | | | 
26 Ii 8hx3 xX-50 | 94 x 34 x -50 10 X34x-58 | 26 |; 94 x 34 x -46 10 x34x-54 11 x34x-52 | 
| {| —___}-—_—— ae eee — | 
28 |!{| 9 x8 x42 | bets tak 54 104 x 3h X-52 28 9hx3hx-50 | 10 x3hx-60 | 11 X34x-58 
| | | | 
oa eee — ee ee ee | 
80 9 x3 x-46 | 10 Ropers 104 x 34 x -58 80 94 x 34 x +54 104 x 34 x +54 114 x 84 x -52 ji 
| 
|} fi | =a 
32 || 9kx3hx-44 = 10 XBRX-54 = LL X84 X-54 | 82 | 10 x38} x-50 104 x 34 x -60 11} x 3} x -60 | 
a ees ee ha 
34 I" 9h x 84 x -48 | 10 x3hxX-58 | Il xX34x-58 34 i 10 x3}x-54 ll x3}x-54 12 x84x-52, | 
= Se he ee ————— 
{ i | | " :; 
36 I hx ah x52 | 10 xBhx-G0 | 11 xahx-62 ! 36 | 10 xshx-56 11 x8hxese | 12 xBhxbe | 
<=) —<——_— q— | me  — —EEE { ed 
| Hl if 
388 i 9h x3hx-56 = 104 X34 X54 | 1144x34x-56 | | (88 [| 10 x34x-60 | 1l x8hx-62 | 12 X34X-66 | ny 
“eater ti ig | ee ge —— } H ares a ae _— - ++ _ 
40 | | siiiel 58 isles 60 | 12 X3hXx-52 | 40 | | | 104 X84 x-54 | 114x3hx-56 | 12x 34x 3h 
| ! . 

—=— we. ee ee ee kee ee iran = ee. — os ie | a ee 
42 i 10 x3} x-52 ll X8hx-54 | 12 X34X-58 | 42 HI 1OhXShx-58 | -114 x 34X62 12 x 84 x 34 X58 
Nene ee Sen EEA PIE 1 rer = 
44 ha 10 x8hx-56 = Ls X84 x -60 12 x34x-66 | 44 i" 11 x3hx-54 12 KBRX-5B | 2x4 x4 x54 
———{ | }-—— | : ——— | 

46 vi 10 x34X-62 | 114X345 x-52 12x34x84x-52} 46 fee 
{ | : | 


11 x34x-60 | 12 xBhx-64 | 12x4 ot 
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RIVETING of END LAPS. TABLE 30 
] Nl l l ; 
| | Not Above { Above Above Above Above } Above | Above | Above Above Above Above 
| | 96. Kt-ss | ea] 448 54 | -60 68 | -76 | -84 “94 1-04 
exceeding | and not and not and not | and not | and not | and not and not | and not and not and not and not 
| exceeding exceeding exceeding | exceeding | exceeding exceeding exceeding exceeding exceeding exceeding exceeding 
| +36 +38 | +42 | +48 | D4 -60 68 “76 |. 84 “94 | 1-04 1:26 
} | | { | | 
6 SS ee ee = ——s help ee. GEES by ee a 
| | Double Donble Double 
| | | | Straps Straps Straps 
| | | Trevle | Trebl adrupl uadruple | 
| 42. Amida, . | j. Treble" «J ol ene cia oe (emma ee Treble Treble 
| | | } | Riveted Riveted Riveted 
. KEEL a a or eee oe (cee ce Re CC is aaa 9 an fc a fe 
{ | | 
Enos. | | | Treble | Treble Treble | Treble Quadruple | Quadruple 
{ | { | 
Ses 1S. ee ee ens Pee | 
| | | | Double | Double 
4 1 . | 8t 8t 
$L. Amids... | | ‘Treble | Treble | Treble | Quadruple | Quadruple cae seats 
| | } | Riveted Riveted 
BOTTOM SHELL |— ————_—|—— ———— = |<< 
. | } 
Ends... Double Donbie Treble | Treble Treble 
“ : i 
ee ee ee fA ae ae Yo ans a et a ew | | 
} | : 5 
aL. Amids, .. | | Doubie Treble Treble Treble Quadruple | Quadruple 
| j 
| | | | 
BIDE SELL |————— eae —|— |—_-——|— | 
} { | 
Ends A Double Double | Tredle | Treble | Treble | 
' | | | { 1 
eS 1 Seats | aS | Fam a pi: MO 6. ea | Sean CR ta (eorieeise ade Se Soh 
. ; Double Double 
| | t 
[st Amids. ..| } Trebie | Treble | Treble | Treble | Quadruple | Quadraple | Quadruple ans —— 
ligt race | | | | Riveted Riveted 
BELOW —_— |< |__| 
SHEBRSTRAKE | 
as | } | Double { Treble | Treble Treble 
| | 
a i ata aa S i Se 02 =) see ht Se oe 
} | Double | Double Double 
} i | | i | | Straps Straps Straps 
| 4L. Amids. ei] ' | Treble | Trebie | Treble Treble Quadruple | Quadruple i Quadruple | Treble Treble Treble 
| | | | | | Riveted | Biveted Riveted 
Ai |__| | ——— | | OL -} a 
| | t | | | | | 
; Ends. { | Double |  Trebie | Treble | Treble 
E — - —— ai aca —| ———— es | ——— | | ———_——|-— aaa pas SS ace Ea 
j | | | powie — 
4. Amias | | ‘Treble Treble | Treble Treble | Quadruple | Quadruple | Quadrupie pare par 
UPPER DEOK | __ So har Uy a ‘Bin le ae ae ree ee AP 
STRINGER } i" 
| nds 4 Double ‘Treble | ‘Treble | Treble Treble 
ht 9G xy OL .| Ghee “4 ae Siew oe x ! 68-5 |; ee ed ee, —| oy 
UPPER DECK 4 | 
- | gL. Amids... | t i } | 
PLATING | 4 | Double | Double { Double Double ) Treble Trebie Treble | Quadruple | Quadruple Quadruple 
: j a | i } | | j 
(hae SSS —|————|-—- | ——<—— he —\|—--—-—| 
SROOMD THOR,» | ax. apeian.j\ Deak Do Tr 
PLATING | . js oe ie able Double Donbie reble 
d ———— | |__| ——— - —_—--—- — |_| I - | 
SECOND DEOK > | | | { 
| gL. Amida, ..| | 
P __ srarneze \é | Double | Double | Double | Treble Treble | | | 
i | | | | | \ } 
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BRITISH STANDARD SECTIONS. 


Lonpon.—Revised July, 1920. 


EQUAL ANGLES, UNEQUAL ANGLES. 


Bescon terme tan 


Size. | Gorrest#taniard Profle, | Mini- | Maxi- Radii 
nA Sa eee poe See eee i aes ae are eet cae ae Root. | Toe. 
Size. PES etapa ara lars | maxi- Radii | AXB | — ; | : “| rolled. | rolled. : i‘ 
ite en ae ee eee | = 
poten mam. 4 mum. | ,2es8 | ness | Hoot Toe Inches. Inch. | Inch. | Inch Inch, | Inch, | Inch. | Inch 
t t t [-# | ar! 2 x14 175 | — | 800 | ‘150 = 375 23 16 
Inches. asin. | Inch. | Inch, eal) ie ah | ak. | bx ee ” eae =n a4 a 
xg | 125 | — | 250 | -125 | -250 | «17 | +12 | 2)x2 | 175 | — | 800 | “175 | “450 | -26 | 18 
sa 125 _ 250 | 125 | 300 | 18 | “18 | | 38 x2 | 250 | °875 | °500 | °200 +500 "27 19 
1}x 1} 125 — °250 | °125 *300 20 | °14 | 3 x2} 250 | °875 | °500 225 | *525 29 20 
Wxih | 125 | — | 250 | 125 | -350 | 21) a5 | 8hx2h | 250 | °375 | *500 | -250 | 525 | °80 | -21 
1gx1g | +175 | — | 800 | -175 | -375 | +28 | 16 3x8 | 250 | -875 | “500 | 250 | 550 | 32 | -22 
2 x2 175 | — | ‘300 | 175 | -400 | -24 | +17 | 4x38 | 800 | -425 | 500 | 275 | 575 | -38 | -28 
24 x 2} 175 — | -300 175 “450 26 18 | 4 x3} 300 425 “500 275 600 35 24 
24x24 | 250 | 375 | 500 | -200 | 500 | -27 | -19 5 x8 300 | -425 | 500 | -300 | 625 | “36 25 
28 x 23 250 375 = *500 225 "525 *O0) 5 T 280 | 5 x 34 375 — | *500 *325 625 38 26 
8 x8 250 | ‘875 | 500 | 250 | 525 | -30 | -21 5 x4 375 | — | °500 | ‘325 | “650 | -39 27 
34 x 34 “300 425 | 500 275 “O75 33 | 23 6 x3 375 | —_ 500 325 650 39 27 
4 x4 "800 | 425 | 500 | 300 | 625 | -36 | -25 6 x8} | 875 | — | 500 | “350 | 675 | “41 29 
5 x5 875 | — | °500 *350 ‘700 | ‘42 | °29 6 x4 375 _ 500 *350 700 42 29 
6 x6 *450 — | °625 425 775 “48 | °34 7 x8} — $25 | — | 375 ‘725 “44 “31 
8 x8 “550 _- *750 D350 "950 “60 °42 8 x4 aes | 625 | — 425 | :775 48 34 
9 x9 550 | — | ‘750 | °550 |1:000 | “66 | -46 8 x6 =| 625 | —_| 60 | “800 | ‘54 38 
me 9x4 | — | 850 | — | -450 | 825 | +51 | “36 
10 x4 | — 675 | raer ab | 850 kato ee 


| 
| 
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BRITISH STANDARD SECTIONS. 
Lonpon.—Revised July, 1920. 


BULB ANGLES, 


; | Thickness at | 
Size. | Correct Standard | Web thickness. 
| Profile. Radii. 
Pr ee 
| — Wah eee | Minimum | Maximum | —__ ys | 
AE | rolled. rolled. j | 
both fs te Seed os = ee 
Inches. Inch. Inch. | Inch. Inch. | lack; eit, cee™ | Sen 
4 x2h 26 21 46. | “42 21216 ‘2 
4hx 2h | 28 je! 9g 4s | 42 | 21 ‘1a..: | i268 
5 x2 | 30 | +25 ‘so *' | ff 21 “20 65 
5 x8 “30 25 ser 1) SE Tetra, er bee) ee A 
db x3 31 26 cS nn ee 7 i le i | ls 
6x8 | 38 28 ba OF] ae, [O0Rgg MSE igh | memzg 
6 x3} 33 +88 | “54 ‘b4Ci| 2:7 24 | 78 
7 x3 38 | +88 59 “48 40d} 8] 
7 x 3h “38 “38 “59 54 27 28 ‘91 
8 x8 “40 | 85 =| “61 “48 24 | «8204 
| | | 
8 x 3h 40 85 | 61)—Ci«d|:C “BA 27 =| S88 1:04 
9 x8} 48 "88 "65 “B4 27 36 117 
10 x 8} 45 40 67 54 27 40 «1°80 
ll x3} 48 48 =| =-70 “54 7 —| 4d 1°48 
12 x3} 50 45 73 “54 oy | 4s 1°56 
2x4 | 50 “45 78 | 80 30 48 156 | 
13h «4 ‘54 “49 77° | 60 30000 “5 175 | 
j | | | 
1b x4 ‘BT | 552 82 60 30 2«| 60 1°95 | 


_ 7 ‘ eT STN NTO ETS 
Where the thickness of Bulb Angle is greater than the Standard thickness, the flange and web will not be 

of the same thickness; generally for each ‘05 inch increase in the thickness of the web the thickness of 

the flange will be increased °025 inch. 
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BRITISH STANDARD SECTIONS. 
Lonpon.—Revised July, 1920. 


CHANNELS, 


Web 


Bize. “atadard Eradiar thickness. 
ane em ae YS ae Tea ee |e 
ee : —— = = —— rolled. — 
AXxB t, i 
: Inches. : : ak Inch. Inch. 
8 x 14 20 "28 20 
4x 2 “24 | 31 24 
5 x Qf 25 | "38 25 
6 x 8 25 “38 25 
6 x Bb ‘28 48 ‘28 
yi ane) 26 “42 26 
7 x 8% “30 “50 | “30 
Sie o "28 44 28 
8 x 3h “32 52 “32 | 
9 x $ “30 44 *30 
9 x 3h "34 54 “34 
LOS "32 “45 "32 
10 x 34 "36 56 "36 
12 x 8} “BS 50 35 
12 x 3} “40 6U 40 
bp org 2 “40 “60 “40 
jon! 41 | “62 “41 
7 x 4 "48 68 “48 


The Standard thickness of flanges of Channel bar is to be measured at distances half way between the extreme 
edges of the flanges and the inner side of the web. 2 : 
The web of Channel bars can be increased beyond the Table thickness but the thickness of flanges remains 


constant, 
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ASSIGNMENT OF FREEBOARD. 


The Committee of Lloyd’s Register are empowered to assign freeboards to British Vessels and to vessels registered 
in other countries. Forms of application for the assignment of freeboard can be obtained from the London, or other, 


offices of the Society. 
FREEBOARD MARKING FOR STEAMERS. 


<— 12 inches. Hy 


' 

! 

' 

' 

‘ 

' 

' 

H 

H Vertical line to be ry 

<< 21 inches forward — 
' 
1 
‘ 
1 
' 


of Centre of Dise, 


TF E 
: IF 


Freeboard to be mearured from Centre 
of Dise to top of Deck. 


Ai F 
* | 
' 
Urrer EDGE of hor zontal y & — Vee S$ These measurements to be taken from 
Woe passing through the —>- ey y eee Centre of Dise to top of each line, 

Osntre of Disc. ' 1 

[el i | W 

tf boat 

ie i | i 

' 

i oe WNA ___.w. 

rT a Outside diameter \ 1 

{ JE of Disc, 12 inches : H > ! 

H : ' ' 

' thickness 1 inch. ' Sires #ins 

' ' in lengt 

H ' {= and Lineh 7 

1 i ick- 
i Horizontal line 18 inches > sree By : 
S long and 1 inch in thickness, - ’ ‘ 


The Centre of Disc to be placed on both sides of vessel amidships, i.¢., at the middle of the length of the Summer Load Waterline. The disc, lines and letters are 
to be painted in white or yellow on a dark ground or in black on a light ground. They are also to be carefully cut in or centre-punched on the sides of iron and steel 
ships, and on wood ships they are to be cut into the planking for at least one-eighth of an inch. The marks are to be plainly visible, and, if necessary, special 
arrangements are to be made for this purpose. Ships over 330 feet in length are not required to be marked with the W.N.A. line. 


FREEBOARD MARKING FOR STEAMERS CARRYING TIMBER DECK CARGOES. 


m— Winches, —» 

; ] : Top of Deok. 
‘ - , 1 
1 Vertical line to be i Vertical line to be i 
21 inches aft of —>jg—— 21 inches forward sy 
H Centre of Disc, a | of Centre of Diso, | 
| an Ear ' 

E 
—— 3 3 el ' 
a@eics | 
LT ids 0 oF 
fs oF: 8s ---4- 
i - 
ie 


These measurements to be LS 
taken from Centre of Dise 


to top of each line. i These measurements to be 
9 k 
LW —— S$ taken from Centre of Dise 
{ zi Tt to top of each line, 
' 
: las W 
' '$a4 
' ! jas > 
-&.... LWNA ' | Outside 186g WNA pi 
'( ! diameter of 1382 : -scedn 
' Li ' © Disc, 12ins; % 3! sau 
Urn oak ! ' thickness 1 in. Jaks Lines9ins, | 
and lineh | ! 4 ye i0 length yy 
| fa think ‘ ' Horizontal line 18 and 1 inch H 
' ness, | ‘€& l8incheslongand —> & 4 ; in ee I 
linch in thickness. ! & » S. 
ps 


ThejCentre of Disc to be placed on both sides of vessel amidships, /.¢., at the middle of the length of the Summer Load Waterline. The disc, linesand letters are 
ioe Painted in white or yellow on a dark ground or in black ona light ground. They are also to be carefully cut in or centre-punched on the sides of iron and steel 
ships,and on wood ships they are to be cut into the planking for at least one-eighth of an inch. The marks are to be plainly visible, and, if necessary, special 
arrangements are to be made for the purpose. Ships over 330 feet in length are not required to be marked with the W.N.A. line. 


N.B.—It is a condition on which a complete superstructure vessel or a vessel of less scantling than the full scantling standard and intended 
for other than river or inland water service is classed in the Society's Register Book that the freeboard assigned shall be marked on the vessel's 
sides as above prescribed, If the vessel proceed to sea with a less freeboard than that approved by the Committee, or if the freeboard mark 
be placed higher than the position assigned by the Committee, the vessel will be liable to have her class expunged from the Register Book. 
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FREEBOARD MARKING FOR SAILING SHIPS. 


K— l2inches. —5j 
! 


AUB cs Desk Ss 


Vertical line to be 
21 inches forward 
of Centre of Disc. 


Freeboard to be measured from Centre 
of Dise to top of Deck 


See 
54 
' 
F ' 
ih ft MK | oe ( —C$----- = 
TH s) 
UPPER EDGE of horizontal Y ok (<— 9 inches. These measurements to be taken from 
line passing through the —>- =. - 


Centre of Dise to top of each line. 
Centre of Disc. 


' 1 
7 Ez WNA 
— | | Practice, 22 
ee : fl 
Ld 5s He 
' H ' H 1 Lines9ins. 4 
' ' 
: H Outside diameter 1 ' 7 mae 2 ce H 
| (of Disc, 12inches: > =} in thick- “| 
{ © thickness 1 inch. . H 1 ness. 1 
' H 
1 H 
i 


Horizontal line 18 inches ! 


ic iong and 1 inch in thiekness. > 


The Centre of Disc to be placed on both sides of vessel amidships, i.¢., at the middle of the length of the Summer Load Waterline. The disc, lines and letters are 
to be painted in white or yellow on a dark ground or in black on a light ground. They are also to be carefully cut in or centre-punched on the sides of iron and steel 
ships, and on wood ships they are to be cut into the planking for at least one-eighth of an inch. The marks are to be plainly visible, and, if necessary, special 
arrangements are to be made for this purpose. 


N.B.—It is a condition on which a complete superstructure vessel or a vessel of less scantling than the full scantling standard and intended 
for“other than river or inland water service is classed in the Society's Register Book that the freeboard assigned shall be marked on the vessel's 
sides as above prescribed. If the vessel proceed to sea with a less freeboard than that approved by the Committee. or if the freeboard mark 
be placed higher than the position assigned by the Committee. the vessel will be liable to have her class expunged from the Register Book. 
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